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NOISE DATA FROM TESTS OF A 1.83-METER- (6-FT-) DIAMETER 
VARIABLE- PITCH 1.2-PRESSURE-RATIO FAN (QF-9) 
by Frederick W. Glaser. Joseph A. Wazyniak, and Robert Friedman 

Lewis Research Center 

SUMMARY 

In this report acoustic and some aerodynamic data for a 1. 83 -meter (6 -ft) diameter 
fan suitable for a quiet engine for short-takeoff -and-landing (STOL) aircraft are docu- 
mented. The 1. 2 pressure ratio fan stage, designated QF-9, was designed and built 
under contract for Lewis by the Hamilton Standard Division of the United Aircraft Cor- 
poration. The QF-9 rotor blades had an adjustable pitch feature which allowed testing 
at several rotor blade setting angles including one for reverse thrust. 

The fan stage incorporated features for low noise. Far-field noise around the fan 
was measured without acoustic suppression over a range of operating conditions for six 
different rotor blade setting angles in the forward thrust configuration and one in the 
reverse configuration. Complete results of one -third-octave band analysis of the data 
are presented in tabular form. Included also are power spectra, data referred to the 
source, and sideline perceived noise levels. Some one -third-octave band data are pre- 
sented graphically. Narrow-band sound pressure level spectra are also presented for 
selected data. 


INTRODUCTION 

Since short-takeoff -and-landing (STOL) aircraft are being considered for operation 
near highly populated areas, they must satisfy low noise requirements. The reduction 
of engine noise is therefore an important consideration and will greatly affect engine 
design. 

A large effort within the STOL program was devc + ed to conducting research on a 
number of fan stages for possible STOL application. This report presents the acoustic 
and aerodynamic performance of a candidate fan for a low -noise STOL engine. A 1. 83- 
meter (6 -ft) diameter fan, designated QF-9, was designed and built under contract for 



Lewis by the Hamilton Standard Division of the United Aircraft Corporation. The fan 
stage incorporated features for low noise including the elimination of inlet guide vanes, 
low rotor blade tip speed, long axial spacing between the rotor and stator blade rows, 
and low number of rotor blades. The low number of rotor blades was expected to yield 
a noise benefit in reducing the frequency of the blade passage tone, which would be re- 
flected in a lower calculated perceived noise level, thus tending to make the noise less 
objectional to human hearing. In addition, the QF-9 featured adjustable-pitch rotor 
blades which provided a means for testing at several forward thrust rotor blade setting 
angles as well as one for reverse thrust. The fan stage was designed for a pressure 
ratio of 1. 20 and a rotor tip speed of 213. 3 meters per second (700 ft/sec). 

QF-9 was run without acoustic suppression in the flow passages. The configurations 
tested included the takeoff nozzle (design), nozzles with 95 and 92 percent of takeoff noz- 
zle area, and with the nozzle removed, which resulted in an exit area 105 percent that 
of the takeoff nozzle. 

This report documents the more significant acoustic data obtained in the program. 

To expedite distribution of the data, no attempt is made herein at interpretation or anal- 
ysis. Emphasis is placed on completeness and convenience of the format for potential 
users. Reference 1 reported a comparison of limited scope between the results of QF-9 
and QF-6 which were both 1. 2 pressure ratio fans. 


APPARATUS 
Fan Assembly 

The QF-9 fan was designed by the contractor. A brief description of the more im- 
portant features of the design is given here, as well as some details of the acoustical 
test setup. In tables I and n, selected design configuration parameters are given for 
QF-9. The QF-9 fan is characterized generally as being a low-speed, low-aspect- 
ratio, low -solidity fan. 

The fan stage was designed for a pressure ratio of 1. 20 and a rotor tip speed of 
213. 3 meters per second (700 ft/sec). The QF-9 incorporated features for low noise 
including the elimination of inlet guide vanes, low rotor blade tip speed, long axial spac- 
ing between the rotor and stator blade rows, and low number of rotor and stator blades. 

Figure 1 shows the QF-9 rotor and stator blading. Figure 1(a) is a partial view of 
the 15-blade rotor assembly. The rotor chord increases from hub to tip, with a maxi- 
mum value of 24. 3 centimeters (13. 5 in. ) at the tip. These blades also have an 
adjustable-pitch feature that provided a means for testing at several rotor blade setting 
angles including a setting (through feather) for thrust reversal. The partial view of the 
11-blade (constant chord) stator assembly of figure 1(b) clearly shows the very-low- 
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solidity, large-chord blading. The stators were designed to turn the airflow back to the 
axial direction. 

Figure 2 presents the relative positions of the QF-9 blading as viewed looking 
toward the fan axis from the blade tips. To reduce rotor-stator wake interaction, a 
major noise-generating mechanism, it is desirable to increase the axial spacing between 
these blade rows. The large-chord blades limited the practical spacing for QF-9 to two 
rotor -chord lengths at the mean radius. The large camber of the QF-9 blades resulted 
primarily from the lower solidity levels for that design (table II). 

Figure 3, a cutaway sketch of QF-9 fan installation as tested at the Lewis quiet fan 
facility, is a representation showing the drive shaft in the fan inlet, relative positions 
of rotor and stator blades, and the support pylon. In all testing the fan flow passage 
had no acoustic suppression treatment. 


Facility 

The QF-9 fan was tested at the Lewis quiet fan facility and is shown in figure 4(a) 
for the takeoff configuration and figure 4(b) for the reverse thrust configuration. The 
fan was located on a concrete pedestal 37 meters (121 ft) from the face of the drive motor 
building. The drive motors were used to drive the fan through a gearbox and drive shaft. 
Figure 5 is a sketch of the test site. The entire test site surface was asphalt. The 
acoustic data were taken with an array of microphones located at the fan centerline 
elevation on a 30. 5-meter (100-ft) radius from the fan in 10° increments from 10° to 
160° from the fan inlet centerline. Data were not taken at 0° because of the drive shaft, 
nor above 160° because of the high-velocity fan exhaust. In figure 4(a) the microphones 
are shown covered with plastic bags to protect them from the weather. The bags are 
removed during operation. Additional details on design of the quiet fan facility are 
given in reference 2. Foam treatment is shown on the portion of the drive motor build- 
ing wall that was considered likely to cause a sound reflection problem at the micro- 
phone locations. 


TEST CONFIGURATIONS 

A tabulation of the configurations for which aerodynamic and acoustic data are re- 
ported is given in table III. Each configuration was run at various speeds. For every 
test far -field noise was measured. Four exhaust nozzle configurations were used. 

These were referred to as takeoff (design), 95 and 92 percent of takeoff, and 105 percent 

of takeoff with the nozzle removed. The takeoff (design) nozzle had an exit area of 

2 

2. 02 square meters (21. 75 ft ). 
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The adjustable-pitch rotor was tested at six forward and one reverse thrust rotor 
blade setting angle configurations. These angles, listed in table IV, are measured from 
the tangential direction (consistent with manufacturing specifications) at the 75 percent 
radius measured from the rotor blade hub. The minus direction opened the blades to 
pass more airflow. The plus direction closed the blades and, therefore, passed less 
airflow. In the reverse-thrust configuration the incoming air stream entered through 
the exhaust nozzle which was flared open to form a contracting flow path. The exit air 
flow left the fan through the bellmouth, was discharged over the drive shaft and deflected 
from drive motor building by a blast shield (see fig. 4(b)). Results are given with and 
without this shield (table in). In this reverse mode the airflow over the stators gener- 
ated wakes on entering the rotor. 


INSTRUMENTATION AND PROCEDURE 
Aerodynamic 

QF-9 fan aerodynamic performance was measured at several measuring stations. 
Figure 6 shows the axial locations of these stations, and figure 7(a) shows the details of 
fan aerodynamic instrumentation. The inlet corrected weight flow was calculated from 
the inlet static -pressure taps. Stage total-pressure ratio was determined from total- 
pressure rakes located downstream of the stator blade row (fig. 7(b)). The corrected 
thrust was determined from total- and static -pressure rakes located at nozzle discharge 
(fig. 7(c)). No aerodynamic rakes were used for reverse thrust tests. All rakes were 
removed for acoustic tests. The aerodynamic data were recorded through a pressure 
multiplexing valve, a pressure transducer, and data acquisition network. This system 
recorded nine samples in about 90 seconds. These raw data samples were averaged and 
used to compute the desired flow parameters. 


Acoustic 

Acoustic measurements were made outdoors in the horizontal plane containing the 
centerline of the fan (5.9 m (19. 3 ft) above groundj fig. 4(a)). The test site surface was 
hard asphalt. The 16 far -field microphones were located on a 30. 5 -meter (100 -ft) ra- 
dius (fig. 5) except for the 120° and 160° microphone distances which were actually at 
31. 4 and 31. 9 meters, respectively, because of the presence of a walkway through the 
microphone field. Data from the microphones were corrected to a 30. 5-meter radius. 
The microphone angular positions were measured from the fan inlet axis. 
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Figure 8 presents a block diagram of the acoustic data system. Before the set of 
tests for each configuration, a pistonphone signal was impressed on each far-field mi- 
crophone for absolute calibration. 

Three 100 -second samples for each speed point were recorded from the microphone 
data on magnetic tape for later analysis. Simultaneously with the magnetic tape record- 
ing, an on-line one -third-octave-band analyzer was used for 4 seconds on each micro- 
phone sample, and the results were recorded on digital tape. These one -third -octave 
digital data were further adjusted for atmospheric absorption to obtain results corrected 
to standard-day conditions of 15° C and 70 percent relative humidity. The data were not 
adjusted for ground reflection. From these standard-day, sound-pressure-level data, 
the sound-power -level and perceived-noise values were calculated. For the perceived- 
noise level determinations, the data were adjusted to a 152. 4-meter ( 500 -ft) sideline, 
which has become standard practice for STOL noise evaluations, and, in addition, for a 
304, 8 -meter (1000 ft) sideline. A more detailed discussion of the acoustic data analysis 
for the quiet fan tests is given in reference 3. 

AERODYNAMIC PERFORMANCE 

The quiet fan facility was primarily designed for acoustic testing of full-scale 
candidate engine fans. The facility incorporated limited aerodynamic instrumentation, 
as previously described, to give an indication of the fan aerodynamic performance at 
the test points. Consequently, the aerodynamic results for QF-9 are not as complete 
nor as precise as might have been obtained from a purely aerodynamic test facility. 

Figures 9 to 11 present selected aerodynamic results for QF-9. In general, the 
aerodynamic results are presented as a function of the percent of fan design speed to 
facilitate a correlation of these results with the acoustic results. Figure 9 shows the 
stage pressure ratios for various configurations and speeds. Figure 10 shows corrected 
inlet weight flow for the same configurations and speeds, and figure 11 presents plots 
of corrected thrust for various configurations and speeds. 


ACOUSTIC PERFORMANCE 
Tabulations 

All standard-day one-third-octave band data on a 30. 5-meter arc which were ob- 
tained from the acoustical test program are presented in tabular form. Table in lists 
the data presented. The actual data appear in tables V to XX, inclusive. Each table is 



identified by rotor setting angle, nozzle area, and speed. Each table also contains de- 
scriptive information about the configuration. 

The principal table entries are standard-day sound pressure levels (SPL referred 
to 0.00002 Pa) in each one-third-octave band for each angle on the 30, 5-meter radius. 
Overall sound pressure levels which were computed from the one-third-octave band data 
are also given. 

Using the data referred to the source, calculations of PWL (power level) were made 
by multiplying the sound intensity at each angle by its respective incremental area on 
the surface of a hemisphere and summing the increments of power so obtained. Radia- 
tion was neglected for area increments at the fan axis for which no data were obtained. 
Such small contributions are insignificant. Power levels are presented in the tables 
referred to 0. 1 picowan (pW). 

Each power level has associated with it a simple source SPL (sound pressure level) 
which is the sound pressure level produced by a source emitting the same acoustic 
power but radiating uniformly in all directions. 

For all cases projections were made to a sideline 152. 4 and 304. 8 meters parallel 
to the fan axis, and perceived noise levels in PNdB were computed in accordance with 
the method of reference 4. These perceived noise levels, also given in the tables, per- 
mit a practical comparison among all the noise data of the relative noise generated. 


Graphical Data 

One -third-octave band data . - For many configurations, the one -third-octave band 
data are qualitatively similar. For this reason data from only selected configurations 
are presented graphically to illustrate general features. Detailed comparisons may be 
made using the tabulated data. Configurations for takeoff rotor blade setting with take- 
off nozzle area are presented in figures 12 to 17 as typical. The configuration for re- 
verse thrust is significantly different, and the data from this are presented in figures 
18 to 22. Graphical data presented consist of standard-day, one -third -octave band 
sound pressure levels at a 30. 5-meter (100-ft) radius for all angles and speeds. Power 
levels and overall sound pressure levels are presented, as are perceived noise on a 
152. 5 meters (500 ft) and 304. 8 meters (1000 ft) sideline. 

Narrow -band data . - Only representative samples of narrow -band spectra are pre- 
sented to illustrate their general character. Spectra at or near the peak noise angles 
front and rear at 100 and 120 percent speeds have been selected. These are presented 
for takeoff configurations in figures 23 and 24, respectively. Also presented are those 
for reverse thrust in figure 25. 
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CONCLUDING REMARKS 


In this report acoustic and some aerodynamic data for a 1. 83 -meter (6 -ft) diameter 
fan suitable for a quiet engine for short-takeoff -and-landing (STOL) aircraft are docu- 
mented. The 1. 2 pressure ratio fan stage, designated QF-9, was designed for low 
speed with a low number of rotor and stator blades. The low number of rotor blades 
allows the QF-9 rotor to have an adjustable pitch feature which can be used for thrust 
reversal. The reduced number of rotor blades lowers the blade -passage tone to lower 
frequencies where it is less objectionable to the human ear. 

Acoustical tests were conducted over a range of aerodynamic operating conditions 
with no suppressive liners. Complete far-field noise results obtained in the tests are 
presented without interpretation. The data are presented in tabular and graphical form 
in a format intended to be useful to the majority of interested users. These results, and 
the results from other full-scale fans in the program, should contribute to a better un- 
derstanding of fan noise generation. 

Lewis Research Center, 

National Aeronautics and Space Administration, 

Cleveland, Ohio, November 7, 1974, 

505-03. 
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TABLE I. - AERODYNAMIC DESIGN PARAMETERS 


Overall total pressure ratio 1 20 

Corrected rotor tip speed, m/sec (ft/sec) 213.3 (700) 

Predicted overall efficiency, percent 90 2 

Corrected inlet weight flow, kg/ sec (lb/sec) 403 (839) 

Corrected inlet specific weight flow, kg/sec -m 2 (lb/ sec -ft 2 ) . . .194.8 (39.9) 

Stage thrust, N (lb) n wr nc iwi 

* « *■ ♦ vw ^ J.U j 

Work coefficient q 3 gg 

Rotor head-rise coefficient 0 34 g 

Stage head rise coefficient 0 334 

Rotor tip diameter, m (ft) 1 009 /« a\ 


TABLE IL - BLADE DESIGN PARAMETERS 



Rotor 

Stator 

Number of blades 

15 

11 

Chord, cm (in. ) 

Hub 

21.5 (8.46) 

38. 1 (15. 0) 

Tip 

34. 3 (13. 5) 

38. 1 (15.0) 

Solidity 


Hub 

1. 219 

1.406 

Tip 

0. 893 

0.714 

D-factor 



Hub 

0. 530 

0 . 512 

Maximum 

0 . 530 

0. 512 

Tip 

0. 431 

0. 363 

Camber angle, deg 



Hub 

44. 89 

52. 50 

Tip 

18. 40 

56.40 

Chord angle, deg, relative to fan axis 



Hub 

5.61 

16. 30 

Tip 

41. 14 

11. 32 

Mean aspect ratio 

1. 70 

1.23 

Rotor inlet hub-tip radius ratio 

0. 460 

Tip relative inlet Mach number 

0. 865 


Material 

Plastic and titanium 

Aluminum 

Corrected speed, rpm 
Blade passage frequency, Hz 

2227.0 

557 


j Mean rotor- stator separation, rotor chords 

2 

..... j 





TABLE III. - TEST CONFIGURATIONS 



TABLE W. - ROTOR BLADE SETTING ANGLES 

Takeoff Reverse- rotation 

through feather 

Airflow Airflow 



Direction of rotation 


Rotor 
setting 
angle, a 
deg 

P R 

Condition 

Rotor 
setting 
angle, a 
deg 

% 

Condition 

64 

Takeoff (design) 

69 

Takeoff minus 5° 

50 

Approach 

45 

Approach plus 5° 

57 

Takeoff plus 7° 

148 

Reverse 

59 

Takeoff plus 5° 




a At 75 percent radius from hub. 
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TABLE V. - FAR -FI ELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2x10”^ Pa; PWL referenced to 0. I pwj 
(a) 60 Percent speed; fan physical speed, 1331 rpm; fundamental blade passage frequency, 332 hertz 


(a-1) Data referred to source and normalized to 1 meter 
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TABLE V. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AND TAKEOFF ROTOR SETTING ANGLE 


[SPL referenced to 2x10 5 Pa; PWL referenced to 0. 1 pW.] 


(a) Concluded. 60 Percent speed; fan physical speed, 1331 rpm; fundamental blade passage frequency, 332 hertz 


(a -2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE V. - Continued, FAR-FIEI+D NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AND TAKEOFF ROTOR SETTING ANGLE 


ORIGINAL PAGE I; 
OP POOR QUALITY 

FRLCUSMCY 

1C 

[SPL referenced to 2x10 " 5 Pa; PWL referenced to 0. 1 pW.] 

(b) 70 Percent speed; fan physical speed, 1553 rpm; fundamental blade passage frequency, 

(b-1) Data referred to source and normalized to 1 meter 
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TABLE V. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2xl0" 5 Pa; PWL referenced to 0. 1 pW.] 

(b) Concluded. 70 Percent speed; fan physical speed, 1553 rpm; fundamental blade passage frequency, 388 hertz 


(b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE? V- - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO,' QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2x10 ^ Pa; PWL referenced to 0. 1 pW.] 

(c) 86 Percent speed; fan physical speed, 1902 rpm; fundamental blade passage frequency, 475 hertz 


(c-1) Data referred to source and normalized to 1 meter 
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TABLE V. - Continued. FAR-FIELD NOISE OF 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH tAKEOFF NOZZLE 

AND TAKEOFF ROTOR SETTING ANGLE 
[jSPL referenced to 2x10”^ Pa; PWL referenced to 0. 1 pW.] 


(c) Concluded. 86 Percent speed; fan physical speed, 1902 rpm; fundamental blade passage frequency, 475 hertz 


lc-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE V. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2xl(T 5 Pa; PWL referenced to 0. 1 pW.] 

(d) 93 Percent speed; fan physical speed, 2063 rpm; fundamental blade passage frequency, 515 hertz 
(d-1) Data referred to source and normalized to 1 meter 
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TABLE V. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF 

NOZZLE AND TAKEOFF ROTOR SETTING ANGLE 
|SPL referenced to 2x10"® Pa; PWL referenced to 0. 1 pW.] 

(d) Concluded. 93 Percent speed; fan physical speed, 2063 rpm; fundamental blade passage frequency, 515 hertz 


(d-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE V. - Continued. FAR- FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 


AND TAKEOFF ROTOR SETTING ANGLE 







[SPL referenced to 2X10" 

^ Pa; PWL referenced to 0. 1 pW.] 
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(e) 100 Percent speed; fan physical speed, 2218 rpm; 

fundamental blade passage frequency, 554 hertz 
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-1) Data referred to source and normalized to 1 meter 
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TABLE V. - Concluded. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 


AND TAKEOFF ROTOR SETTING ANGLE 
(SPL referenced to 2xl0“ 5 Pa; PWL referenced to 0 T 1 pW.] 

(e) Concluded. 100 Percent speed; fan physical speed, 2218 rpm; fundamental blade passage frequency, 554 hertz 
(e-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE VI. - FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAKEOFF NOZZLE 

AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2x10"^ Pa; PWL referenced to 0. 1 pW.] 

(a) 60 Percent speed; fan physical speed,. 1336 rpra; fundamental blade passage frequency, 334 hertz 
(a-1) Data referred to source and normalized to 1 meter 
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^.9 96. 9 96.9 97.6 95.4 9S.4 96.8 98.8 93 .8 58.4 99.4 53.6 58.6 100.4 95.2 98. 1 115.8 
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TABLE VI, - Continued. FAR- FIELD NOISE OF i. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH PERCENT OF 
TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
(SP L referenced to 2*10"'* Pa; PWL referenced to 0. 1 pW.J 
(a) Concluded. 80 Percent speed; fan physical speed, 1336 rpm; fundamental blade passage frequency, 334 hertz 

(a- 2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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83.2 

79.4 

74.3 

1600 

80.8 

81.9 

£1.3 

75,5 

78.6 

75.9 

72 .4 

71.9 

73.6 

75.9 

77.6 

79.2 

81 .9 

£2.6 

79.1 

72.3 

200 J 

79.5 

80.4 

79. 7 

79.1 

77.9 

74.0 

70 .5 

69.7 

72.0 

74.0 

75.9 

77.0 

60. C 

00.7 

76.0 

70. 9 

2500 

77 . 3 

78.8 

78.0 

77.3 

76.2 

72.5 

69 .5 

6 8 .0 

70.0 

72.8 

74.5 

75.9 

78.0 

78.3 

74.5 

69.1 

3150 

76.9 


77.3 

76.6 

75.1 

72.1 

68 .4 

6 6*8 

68.8 

72.1 

73.8 

74.5 

76.3 

76 .6 

73.6 

68.0 

4000 

77.3 

77.8 

77.9 

76.9 

7 5. A' 

71.6 

67.3' 

65.4 

68.1 

69.9 

72.4 

73.4 

75.8 

75.9 

73.3 

67.3 

5000 

76.4 

76.0 

76. 2 

76.7 

74.2 

69.7 

65 .5 

63.7 

66. 7 

68.4 

71.2 

71.3 

74.7 

73.5 

71.8 

65.3 

6300 

76 .C 

77.0 

75.8 

75.4 

72.9 

71.6 

66.5 

62.3 

65.5 

69.5 

71.8 

72.9 

73 .8 

74 .8 

70. 5 

66. 1 

8000 

7 6. '4 

76.5 

76.4 

75. a 

73.0 

70.7 

65 .2 

62.9 

66.8 

68.3 

70.7 

71.5 

74*6 

74.2 

71.3 

66.0 

loqpo 

75.0 

74.8 

74.0 

74.3 

70. 8 

68.8 

62.8 

60.3 

64.6 

66.3 

69.5 

69.8 

73.2 

72.3 

69.8 

64. C 

12500 

73 .4 

72.4 

72. 4 

73.4 

7C.2 

67.2 

61,2 

58.1 

63.2 

64.9 

68.0 

£8.9 

71.9 

7C.5 

69.0 

62.2 

160 00 

69.6 

7C.0 

69.0 

68.7 

66. 8 

62.6 

55.6 

53.7 

58.6 

61.1 

64.2 

65.2 

67.6 

67.2 

63.9 

58.9 

200 0 J 

1 4 .9 

64.8 

64. 1 

63.5 

60.8 

57.2 

50.8 

48 .8 

53.8 

56.3 

58.7 

60.2 

62.6 

62.2 

59.6 

53.7 

OVER ALL 

55.9 

95.7 

56. 7 

55.3 

54.6 

90.9 

03.5 

89.0 

89.7 

90.9 

SI. 6 

92.5 

94.0 

S 4 .3 

91.5 

89.0 

y Cl STANCE 






SIDELI NE 

PE RCfc J V €0 NOISE LEVELS 






152.4 M 

69.8 

77.7 

83. 1 

04.6 

85.5 

83.2 

81 .3 

8 1.9 

03. 1 

84.3 

84.6 

84.5 

04.8 

03.3 

77.4 

70. 7 

304.8 * 

60.4 

69.2 

75.1 

76.7 

77.9 

75.7 

73.9 

74.6 

75.0 

76.8 

77.1 

76.9 

76.8 

75.0 

69.2 

62.3 
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TABLE VI. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAKEOFF 

NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2x10’ 5 Pa; PWL referenced to 0. 1 pW.] 


(b) 70 Percent speed; fan physical speed, 1559 rpm; fundamental blade passage frequency, 3B9 hertz 


(b- 1) Data referred to source and normalized to 1 meter 


FREQUENCY 

l c 

2C 

30 

4 C 

50 

60 

70 

ANGLE, DEG 
80 90 100 

110 

12C 

13 C 

140 

150 

160 

SIMPLE 

SOURCE 

(SPU 

5J 

1C7.6 

97.6 

96.8 

1/3-GCTAVe BAND SOUND PRESSURE 
lOC.O 97. 8 102.9 99.1 97.6 

LEVELS (SPL 
96. 3 100.4 

i CN 
100.4 

1.0 METER RADIUS 
101.5 1C2.9 10C. 3 

101.4 

102.3 

100.6 

6 3 

56.6 

96. 1 

95. 8 

95. 1 

95.3 

95.4 

94.8 

96.1 

95.3 

98.8 

97.6 

S6.5 

59.1 

100.3 

101.1 

102.2 

97.7 

00 

5 6*6 

96.0 

96. 1 

94.3 

94.6 

94. L 

94.3 

95.6 

95.6 

98.4 

98. 4 

95.2 

1CG.1 

101. 1 

102.1 

102.3 

96.0 

1JJ 

1C2.4 

ICC. 8 

100.8 

10C. 4 

98.6 

100.9 

100 .4 

93 .1 

100. 1 

101.9 

102.1 

1C2.C 

1C3.6 

103*6 

103.8 

102. 5 

101.5 

125 

105.1 

105.6 

104.6 

104.9 

1 05. 8 

102.3 

103 .4 

103.1 

101.9 

105.1 

105.4 

105.5 

105.4 

104.9 

104.6 

103. 6 

104.5 

160 

1 C 5 . 1 

1C6.1 

105.5 

LOS. 6 

L03.5 

102.5 

101 .8 

102.3 

103.0 

103.8 

104.1 

105.2 

1C4.3 

104.8 

103.3 

103.0 

1 03. 8 

ZOO 

1 C £ . 7 

1C7.6 

105.6 

102. 1 

1 01. 7 

100.2 

99 .9 

99.9 

99.7 

10 1.1 

102.2 

IC2.2 

1C3.1 

1C2-1 

102-7 

101.6 

102.3 

250 

1 L 1.0 

1 10.5 

108.0 

107.3 

106.0 

105.0 

102 .5 

103 .1 

103.6 

105.1 

106.6 

108.2 

107.6 

107.8 

105.6 

103.0 

106.4 

3 15 

113.3 

1 ie.o 

1 16 .7 

113.2 

112.5 

112.3 

108 .8 

108.5 

108. 7 

110.2 

109.3 

111.1 

110.5 

11C. 7 

108.0 

106.2 

111.6 

400 

125.8 

L 2 7 « 3 

132.0 

126.5 

128.0 

127.3 

123 .3 

122.1 

122. 1 

124 .6 

121*1 

123.7 

122,8 

12 1.8 

118.3 

119.4 

125*3 

50 J 

115.3 

115.1 

115. 8 

1 13. 6 

1 12.8 

110.5 

103 .6 

10 a. 5 

109.8 

1L1.5 

111.5 

112.6 

112.8 

112.6 

110.6 

107.5 

112. 0 

6,30 

114.1 

1 15.6 

114.5 

113.3 

11 1.5 

109.0 

107 .6 

107 .6 

109. 1 

111.1 

111.6 

112.7 

1 14. C 

114.5 

110.3 

106.4 

in. e 

BOu 

119.2 

119.6 

120.4 

118.4 

116.9 

114.9 

1 14 . 1 

113.9 

116.2 

116.6 

117.2 

120.2 

120.1 

121.6 

117. S 

114. C 

117.9 

1000 

114.9 

115.9 

114.9 

114.1 

112.4 

109.7 

108.2 

108.6 

109.9 

111.7 

113.6 

115.0 

115.7 

115.1 

110.4 

107.4 

112.8 

12 50 

116.1 

110.1 

116. 1 

115.6 

114.3 

111.5 

109.8 

110.5 

111. 1 

113.8 

114.3 

1 16.1 

117.5 

117.0 

112.3 

109.0 

114.4 

1600 

114.5 

115.8 

115.5 

114. B 

113.8 

110. 5 

107 .7 

106.8 

109.8 

111.0 

112.7 

1 14.3 

116.7 

in .5 

111.8 

106.2 

113. 1 

2000 

11 3.6 

114.3 

114. t 

113.9 

112.6 

109.6 

105.9 

105. 1 

107. 1 

109.3 

110.8 

1 12.0 

114.5 

114.3 

109*6 

104.7 

111.4 

2500 

112.0 

113.1 

112.0 

112.5 

1 1 1.0 

107.8 

105.0 

103.3 

105.6 

107.8 

1C9.5 

1 1C « 6 

113.0 

112.5 

108.3 

103.5 

109.8 

3150 

111-2 

1 12.2 

111. 7 

i LI. 9 

110.1 

107. 7 

104.1 

102.1 

104. 1 

107.1 

1Q8.6 

10S.7 

1 LG. 9 

111.2 

106.4 

102*5 

106. 8 

4000 

111.5 

1 12.6 

112.3 

112.5 

11C. 8 

107.5 

102.8 

10 1.3 

103. 8 

105.6 

107.5 

10 6.6 - 

110.5 

11C. 5 

106.3 

101.7 

106. 6 

5000 

1 1 C . 5 

110.9 

111. 2 

112. C 

109. 7 

106.0 

101 .2 

99 .7 

102. 4 

104.0 

106.7 

10 6.0 

ICS. 7 

1C7.9 

105.4 

99*0 

107*4 

6300 

J1C.8 

112.0 

110.7 

111.5 

1C 8. 7 

108.0 

102 -8 

98.3 

101.7 

105.3 

1C7.3 

10£.0 

ICS .0 

ICS. 3 

104.8 

100.4 

107*6 

8000 

112.1 

112.7 

112. 1 

112.4 

109.6 

107.7 

102 .4 

99.2 

103.2 

104.7 

107.2 

108.0 

no. e 

105.9 

106.2 

100.9 

108.3 

10000 

111. 1 

111.4 

110.4 

ni. 6 

108. 1 

107.1 

100.8 

98.1 

101,6 

104.1 

106.9 

107.1 

109.9 

106.6 

105.6 

59.0 

107.3 

12500 

11C. 9 

110.9 

109.9 

Hi. 4 

108.4 

106.6 

100.4 

97.6 

101.9 

103.9 

106.7 

107.1 

109*7 

108.1 

106.4 

99*6 

107. 1 

16000 

1C9.2 

1 10.0 

108. 7 

l 09* 0 

106. 7 

103.8 

99 .0 

95.2 

99. Z 

10 1.7 

104.2 

105.3 

107.2 

106.9 

103.3 

96.5 

105.1 

20000 

1 G 7 » 3 

107,3 

106.4 

106.4 

103.4 

1U0.6 

95.1 

93 .5 

97.1 

99.6 

101.4 

103.1 

1C5.5 

104.6 

102.1 

95.6 

102*7 

five? ALL 

13 J .6 

130.4 

133.2 

125.3 

125.6 

128 .5 

124.9 

124.0 

124. 7 

126.8 

125.6 

127.7 

126. C 

127.9 

124.2 

122.4 

127*8 


POWER 

LEVEL 

<PWLI 


IIS. 3 
115*4 
115*7 

119.2 

122.2 

121.5 

120.0 

124.1 

129.5 

143.0 

129.7 

129.5 

135.6 

130.5 

132.1 

130. B 

129.1 

127.5 

126.5 

126.3 

125.1 

125.3 

126.0 

125.0 

124.8 

122.6 

120.4 


145.5 



TABLE VL - Continued. FAR- FIELD NOISE OF I. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH PERCENT OF 
TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
jSPL referenced to 2*10^ Pa; PWL referenced to 0. 1 pwj 


(b) Concluded. 70 Percent speed; fan physical speed, 1559 rpm; fundamental blade passage frequency, 389 hertz 

(b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 

FRbQUbNC* ANGLE* 0 1 G „ 

Lo 20 30 40 50 60 70 00 90 100 110 120 130 140 150 160 

l/J-or.TAVi* BAND SOUND PRESSURE LEVELS ( S PL ) CN 30*5 HETtR RAO HS 


50 

7 i .9 

6 7.0 

67.1 

71 . 1 

68. 1 

73.2 

69 , 4 

6 7. 

6 6.> 

■46 .4 

66. 1 

6 5.4 

o5. 6 

65.7 

65 - 1 

so 

6 6.9 

67.1 

6 6.4 

64.6 

64.9 

64.4 

64 . 6 

100 

i ^ • 7 

7 L . 1 

71. 1 

7 C. 7 

6 3.9 

71.2 

70.7 

125 

7 5. A 

7 5,9 

74.0 

75.2 

7 6. i 

72.6 

73 .7 

160 

7 5.4 

76.4 

75.3 

73.9 

73.0 

72.8 

72 - L 

200 

77.0 

7 7 .9 

75.9 

72.4 

72.0 

7u . 5 

7u.2 

250 

£1 .1 

8C.9 

70. 1 

77.6 

76.3 

75.3 

72.0 

315 

£ 3 . 6 

88.3 

07.0 

83.5 

02.8 

82.6 

79 . L 

400 

It 0.0 

9 7.5 

1 02 . 2 

56.7 

9 9.2 

97.5 

93.5 

500 

85.5 

95.3 

06. 0 

83. 0 

83.0 

HO. 7 

78 . a 

630 

F4 .3 

M5.H 

84.7 

94 . 0 

81.7 

79.2 

77.0 

9 00 

85.4 

95.3 

50, 6 

08. 6 

07. 1 

85 • 1 

04.3 

LOGO 

6 5.1 

36.1 

86 . 1 

84. J 

32 . 6 

79.9 

73 ,4 

12 50 

6 6.2 

Hh.2 

0o. 2 

35.7 

34.4 

81.6 

79.9 

l&J 0 

E4 .6 

fl 5 . 9 

85.6 

84.' '5 

83. 9 

3 J . b 

77.0 

20.00 

£3.6 

4 . 3 

94. 1 

83. 5 

82. 6 

79.6 

75.9 

2500 

61.5 

83.0 

C1.0 

82.4 

90. 9 

77.7 

74.9 

3150 

6 C .5 

PI .9 

01-4 

51.6 

75.8 

77.4 

73. e 

4000 

01.0 

92. 1 

M i . » 

G2 ♦ 0 

0C..3 

77.0 

7 2.3 

5000 

So, l 

80.1 

80 .4 

8 L ♦ 2 

7d. 9 

75.2 

7u • 4 

6300 

79.5 

9C.7 

75. 4 

BO. ? 

77.4 

76.7 

7 L .5 

9000 

80. L 

00.8 

80.2 

80.4 

77. 7 

75.0 

70 .5 

10 GOO 

7 8.2 

7H.S 

77.5 

79. 7 

75.2 

74.2 

67 .9 

12 50 J 

7 6.6 

76 .6 

75. 6 

77.1 

74. i 

72. i 

66 * 1 

l6uU f ) 

7:S . J 

73-9 

72. 5 

72.5 

70.6 

67.7 

61.9 

2000o 

6 >: .4 

68.5 

67.6 

6 7.6 

64. 6 

61.8 

56.3 

OVER 41 L 

10 1.7 

LuC.4 

10 *. 3 

55. 3 

55. 7 

98 .6 

95 .1 

C I STAMC k 






S 1 D 

dLINc 

152.4 M 

76.2 

82.2 

90, 7 

85.2 

51.0 

90.8 

08 .2 

304.8 M 

67.2 

74.9 

82. C 

ai. 4 

83. 5 

83.5 

8! .0 


6 7 .9 

66.6 

70.7 

70.7 

71.8 

73.2 

7C.6 

71.7 

72.6 

6 6.4 

65.6 

69.1 

67.9 

60.0 

65.4 

7C.6 

71.4 

72.5 

65.9 

65.9 

68 .7 

68.7 

65.5 

1C. 4 

7 1.4 

72.4 

72.6 

68 .4 

70.4 

72.2 

72.4 

12.3 

13.5 

74.1 

74. i 

72. 8 

7 3.4 

72.2 

75.4 

75.7 

75.8 

75.7 

75.2 

75.1 

73.9 

72;.h 

73, 3 

74.1 

74.4 

75.5 

74.6 

75.1 

73.6 

73.3 

70 .2 

70.0 

71. 4 

72.5 

72.6 

72.4 

12 .4 

73. C 

72.1 

7 3.4 

73.9 

75.4 

76.9 

78.5 

77.9 

78.1 

75.9 

73.3 

7 0 .8 

79.0 

80.5 

79.6 

61.4 

80.8 

81.0 

78. 3 

76.5 

92.3 

92.3 

94.8 

91.3 

53.9 

53. C 

92.0 

88.5 

09.6 

7R .5 

30.0 

81.7 

81.7 

82.8 

83.0 

83.8 

80. B 

77.7 

77 .3 

79.3 

31.3 

81.8 

82.9 

84.2 

84.7 

80. 5 

76.6 

84. L 

86.4 

86.8 

£7.4 

5 C .4 

50. 3 

51.8 

88. 1 

84.2 

76 .3 

90. 1 

Hi. 9 

83.8 

85.2 

85.5 

85.3 

80.6 

77.6 

80.6 

31.2 

83.9 

84.4 

86.2 

67.6 

87.1 

32.4 

79.1 

7 6 .9 

79.9 

81.1 

82.8 

84.4 

86.8 

86.6 

61.9 

76.3 

75. L 

77. 1 

79.3 

80.8 

82.0 

84.5 

84.3 

79.6 

74.7 

73.2 

75.5 

77 .7 

79.4 

80.5 

82.5 

82.4 

78.2 

73.4 

71. a 

73.3 

76.3 

78.3 

18.4 

ec.6 

8C.9 

76. 1 

72.2 

70.0 

73.3 

75.1 

77.0 

78.1 

80.0 

8C .0 

75.8 

71.2 

6 8 .9 

71.6 

73.2 

75.9 

76.0 

78.9 

77.1 

74.6 

69.0 

67 .0 

70 . 4 

74.0 

76.0 

76.7 

77.7 

7E.0 

73.5 

69- i 

67.3 

71.3 

72.8 

75.3 

76 .1 

78.6 

78.0 

74.2 

69.0 

65 .2 

63.7 

71.2 

74.0 

74.2 

77. C 

75.7 

72. 7 

66. 9 

63.3 

67.6 

69 .6 

72.4 

72.8 

15-4 

72.8 

72.1 

65.3 

59. L 

63. 1 

65 .6 

68.1 

69.2 

71.1 

7C.7 

67.2 

62.3 

5 4.6 

58. 2 

60 .7 

62.6 

64*2 

66 *6 

65.8 

63. 2 

56.3 

94.2 

94.8 

96.9 

95.6 

57.7 

u 

. 

00 

V' 

57.9 

94.2 

92.5 


PDRCOiven no ist levels 

07.6 88.7 90.8 69.4 90.4 65*5 07.2 80.3 

Bu.5 91.5 83.5 81.9 62.9 61.8 75.3 72.7 


CS3 

CO 


75.0 
66. 7 
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TABLE VI. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAKEOFF 

NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2xlO' 5 Pa; PWL referenced to 0. 1 pW J 
(c) 86 Percent speed; fan physical speed, 1909 rpm; fundamental blade passage frequency, 477 hertz 
(c-1) Data referred to source and normalized to 1 meter 
AMRE, DEG 


FPPOUE NCY 


So t> 


1C 

20 

30 

_ to 




o . 





c? y 

it* 

to C5 

as 
^ 6? 

50 

101.9 

96.8 

93.9 

63 

111.2 

100.4 

98. 9 

80 

KG. 2 

99.6 

58.9 

1UJ 

K5.6 

105.6 

105. 7 


125 

105.1 

109.4 

103. 7 


160 

K P.7 

1 10.6 

109.2 


20O 

IK. 4 

Hi. 7 

112. t 


250 

113. 6 

1 15.5 

113.3 


315 

117.6 

117.1 

115.0 


40 J 

124.3 

122.4 

123.6 


500 

134,3 

132.5 

134. L 


630 

1 19. 1 

119.6 

lie. 6 


80 J 

115,1) 

120.0 

120.0 


100J 

122.9 

124.0 

123 . 5 


12 50 

118.4 

1 L9.7 

119,6 


160 J 

1 15.3 

120.6 

120.8 


2000 

118.4 

119.9 

120.4 


250U 

i 16.5 

118.1 

118. 1 


3 L 50 

1 1 5,5 

1 17.8 

117.6 


4000 

116.5 

1 17.7 

117.5 


5o0 J 

115.7 

1 16.0 

116.5 


6300 

115.1 

117.5 

116.0 


8000 

1 16.4 

1 17.5 

116.7 


100 DO 

115.3 

1 16.3 

L15.3 


12500 

114.4 

115.6 

114.2 


160 Ou 

112.3 

114.2 

112. 7 


2000 J 

110.3 

1 10.9 

110.4 


OVER ALL 

136.0 

135.2 

136.0 1 


4C 


50 


60 


70 


80 


90 


100 


110 


1/3-nCTAVt HAND SOUND PRESSURE LEVELS (SPL) CN 


I2C 130 140 

UC MfcTER RADILS 


150 


160 


93.6 L00. 3 101 • 1 101,4 102.9 

98.0 99.2 101.2 102.9 101.9 

97.1 97.9 99.1 93.7 100.6 


111.1 109.5 109.3 103 .5 103.1 

112.1 110.8 109. L 109 .0 109.1 


.7 118.4 


.7 116.5 114.2 110.5 109.2 

• 5 115.5 112.0 108 .7 10 7 .3 

.3 114.0 113.8 110.0 106.3 

.7 114.4 112.9 109 .0 107 ,i 

*8 112.6 111.9 107.3 105.9 


.0 102.7 


} C J'* 1C3 -^ IC5.4 107.6 105.3 

L ^*2 10A.9 102.9 105.2 106.0 107.9 109.4 

98.2 101.2 102.9 1C4.G 1C6 .6 1C?. 4 105.1 110. C 

1C6 * 7 1C7.5 ICE. 7 105.9 110.2 110.1 
107.9 109.4 110. 1 110.5 110.7 111.6 111.7 110.6 

107.2 106.1 1C8.2 11C. 3 109.1 108.9 108. 7 1C8.8 

105.7 105.6 106.7 1G7.5 1C8.6 1C5.1 1C8.4 108.1 

!! J ‘ 8 111-5 113 *° 112.6 112.1 110.5 107.8 

109.5 Ltl.l 111.6 112.5 113. C 113.0 110.6 109.8 

116.6 118.4 118.3 120.5 119.5 115. i 114.4 113.7 

126.8 128.8 127.5 129.7 130.1 125. 1 122.8 122.7 

114.0 116.8 117.1 lie . 2 J 19.1 1 U .0 113.1 111.4 

11^9 U8.4 115.4 115.8 121. C 115.7 U4.0 Lit. 9 

119.4 121.2 123.0 123.5 125.5 122.5 117.0 116.6 

115.4 117.1 118.7 12C.2 120.9 118.1 113.2 111.5 

115.6 117.3 119.1 120.6 123.5 12C.0 114.0 111.2 

113.9 115.9 117.7 119.6 122. C 115.2 113.7 110.8 

112.3 114.1 116.3 117.2 115. t 117.1 111.3 108.7 

110-9 114.1 115.4 116.7 117.6 115.9 110.8 108.3 

110.7 112.2 114.2 115.5 116.9 114,9 110.4 107.1 

109,2 110.7 113.0 113.6 115.8 112.3 105. C 105.2 

J, ll *n 113,3 ll4#3 llA * € U3*6 IC8. 5 105.4 
1J9.7 110.9 113.2 113.9 116.1 113.9 110.2 106.0 

108.4 109.9 112.3 113.3 115.1 112.8 I0S.3 104.0 

108.7 109.6 112.1 113.1 115.7 112.4 110.1 104.5 

105.7 107.7 110.2 111.3 112.8 111.4 100.0 103.1 

104.0 105.6 IC7.4 1C9.1 llt.t 10 5 . 1 106.1 100.5 


SIMPLE POWER 
SOURCE LEVEL 
(SPL) (PWLI 


133.7 133.3 130.9 120.7 128.0 129.5 131.5 131.6 132.2 


134.2 131.6 127.4 126.4 


103 . 1 

103.8 

103.4 

106.4 

109.4 
108.2 

107.9 

111 . 1 

111.9 

119 . 1 

129.1 

116.5 

118.1 

122.5 

117.6 

110 . 8 

117 . 8 

115.9 

115 . 1 
114.5 

113.2 

113 . 1 
113.4 

112.3 

112 . 1 

109.9 
107 . 4 

132 . 1 


120.8 

121.5 

121.1 

124.1 

127.1 
125.9 

125.6 

120.8 

129.6 

136.8 

146.8 

134.2 

135.8 

140.2 

135.3 

136.5 

135.5 

133.6 

132.8 
132.2 

130.9 

130.6 
131.1 
130.0 

129.8 
12 7.6 
125 . 1 


149.9 
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TABLE VI. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT 
OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 


[fiPL referenced to 2x10“ 5 Pa; PWL referenced to 0. 1 pW.] 


(c) Concluded. 86 Percent speed; fan physical speed, 1909 rpm; fundamental blade passage frequency, 477 hertz 
(c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


FH fcOUtiiNOV 


ANGLE* DfcG 

1C 20 30 A0 50 60 70 RU 90 100 110 12C 13C HO 150 


1/3— OCT 4 Vi: BAND SOUND PRESSURE LEVELS I S PL I CN 30.5 METER RADIUS 




CO 

CJ1 


5 J 

72.2 

65 . L 

69.2 

63.9 

70. fa 

71.4 

71 .7 

63 

£1.5 

70.7 

69.2 

68.3 

69.5 

71.5 

73 .2 

QJ 

7 J.5 

69.9 

69.2 

67.4 

68.2 

69.4 

69.0 

100 

7 5 .9 

75.9 

76. C 

73.2 

74.2 

.73.9 

73.4 

125 

?9.4 

79.7 

79.0 

79.9 

78.7 

77.2 

77 .5 

160 

75. C 

80.9 

79. 5 

78.0 

76.7 

77.4 

76.4 

200 

fiC .7 

8 2.0 

82.5 

75.7 

77.9 

76.9 

75 .4 

2 50 

£3.9 

85.8 

83.6 

81.4 

7 5. 3 

79.6 

73 .8 

315 

f 7.9 

87.4 

85.3 

82 .4 

01.1 

79.4 

79 .3 

400 

54.5 

93.6 

93.8 

91.0 

85.3 

37.6 

85.8 

500 

104.5 

102.7 

104. 3 

100.5 

100.7 

97.3 

96.3 

6 30 

89.3 

89. H 

84.8 

8 7.8 

as. a 

83. a 

32.3 

800 

85. 2 

SC .2 

90.2 

86.9 

87.9 

85.6 

84.7 

100 0 

51 . 1 

94.2 

93. 7 

54. 7 

95.4 

92.9 

83 .9 

12 50 

€8.5 

89.0 

89.7 

86. 8 

87.2 

85.5 

83 .5 

160.0 

£5.4 

90.7 

90. 9 

90.4 

39.2 

87.1 

84.1 

20 Oo 

€8.4 

39.9 

90-4 

89.5 

aa.7 

86.0 

33 .0 

25oj 

06.4 

88.0 

88.0 

0 0. 0 

67.0 

84.7 

81. 9 

3 L 50 

c£ .6 

R7.5 

87. 3 

87.3 

66. 1 

84. 3 

31 .6 

40 uJ 

P6.C 

87.2 

87.0 

87.2 

86.0 

83.7 

30.0 

50 00 

8 4.9 

85. 1 

85. 7 

96. 7 

84.7 

81.2 

77.9 

63 Jij 

f.3.0 

86.2 

84.7 

85.3 

62.7 

82 .5 

78 .7 

Ru jO 

<?< .4 

85.6 

84. 8 

84. 8 

32.5 

81.0 

77. i 

10000 

P'c, 4 

H3.4 

82.4 

82.5 

75.7 

79.0 

74 .4 


£0.1 

81.3 

79.5 

91.4 

78.3 

77.0 

72 .4 

16^0 

76.2 

78. 1 

76. 5 

76.7 

74.4 

72.0 

67 .9 

20 jg 

<<-71.4 

72. 1 

71 .6 

71.1 

6 7.8 

65.9 

62.1 

nv?r. all 
01 StA^Cc 

lCfc?fev05 .2 

Vv. 

106. 1 

103. 7 

LC3.4 

100.9 

SID 1 

98 » B 
^ LI Nd 


73.2 

69.6 

72.2 

73.1 

73.7 

75.1 

75.7 

77.9 

72.2 

72.5 

70.8 

75.2 

73.2 

75.5 

76.3 

70.2 

7 0.9 

63.5 

71.5 

73.2 

74.3 

76.9 

77.7 

79.4 

74.0 

74.2 

76.0 

77. C 

77.8 

75. C 

6C.2 

8C.5 

77.9 

78.2 

79.7 

80.4 

6 C • 8 

81.0 

81.9 

82.0 

77.2 

77.5. 

78 .4 

78.5 

£0.6 

75.4 

75.2 

79.0 

76 .0 

76. G 

75.9 

77.0 

77.8 

78.5 

75.4 

78.7 

76 .4 

79.6 

31.1 

81.8 

83.3 

82.9 

82.4 

80.8 

79.4 

79.8 

81.4 

81.9 

£3.2 

£3.3 

83.3 

80.9 

85.1 

86 • 8 

88.6 

88.5 

5C.7 

9C.1 

05.3 

84.6 

95.1 

97.0 

99.0 

57.7 

59.9 

ICO. 3 

9$. 3 

93.0 

83.5 

84. 2 

07.0 

67.3 

£6.4 

69.3 

8 £ .2 

83.3 

85.2 

86. 1 

88.6 

89.6 

90.0 

51.2 

85.9 

84.2 

38.6 

89.6 

91.4 

53.2 

53.7 

55.7 

52.7 

£7.2 

34 .2 

85.5 

87.2 

88.fi 

50.3 

51. C 

08.2 

83.3 

84.2 

85. 7 

37.4 

69.2 

90.7 

53.6 

5C.1 

64. L 

8 2.5 

83* 9 

85 .9 

07.7 

09.6 

52.0 

85.2 

03.7 

a l.o 

82* 2 

84.0 

86,2 

87.1 

89.5 

87.0 

01.2 

79.8 

80.6 

83.3 

65.1 

£t.4 

87.3 

85.6 

80.5 

78.7 

30.2 

81.7 

83.7 

€5.0 

£6.4 

84.4 

75.9 

76.5 

78.4 

79.9 

82.2 

£2.8 

65.C 

81.5 

78.2 

75.0 

76. 5 

ao.o 

S2.0 

83.0 

83.3 

82.3 

77.2 

75.2 

77.7 

79.0 

01.3 

82.0 

£4.1 

62.0 

78.2 

73.0 

75. 5 

7 7.0 

79.4 

80.4 

62.2 

75 .9 

76.4 

70.9 

74.4 

75.3 

77.fi 

7 £ .8 

81.4 

76.1 

75.0 

66 *6 

69.6 

7 1.6 

74.1 

75.2 

76.7 

75.2 

71.9 

61 .9 

65. 1 

66.7 

68.6 

70.2 

72. i 

7C.3 

67.2 

98.2 

99.6 

101.6 

101. fc 

1C3.2 

1L4 • 2 

1C2.6 

57.4 


PERCclVe'J NOISE LEVELS 


\^2.4 M 
3cV,e m 


54.9 03.3 92.6 92.4 93.9 95.7 95.5 56.3 96. C 92. 6 94.7 

9S.0 i^V^v.37.2 56.2 35.2 05.0 96.6 08.4 88.0 88 .8 88.3 84.0 76.5 


160 


79.6 

79.7 

80.3 

6C.4 

80.9 

79.1 

78.4 

78.1 

80.1 

83.9 

92.9 

81.6 

82.1 

e6.8 

81.6 

81.3 
80.0 

70.6 

70.0 

76.6 

74.4 

74.1 
74. L 

71.9 

70.2 

66.9 

61.7 

56.6 


79.3 

70.9 


8 j .5 8 3. 

71.1 75.6 
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TABLE 


^'FRfcOUFNCY 

s' 


50 

63 

80 

100 
12 5 
160 

200 
2 50 
315 

400 
500 
6 3 J 

800 
1000 
12 50 


1600 

2000 

2500 

3 i 5J 
4000 
5000 

6300 

8000 

100QJ 

12500 
160 00 
20000 


. ■ - Continued. FAR - FIE LD^fOISE OF 1, 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAKEOFF 
^NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
{SPL referenced to 2x10“** Pa; PWL referenced to 0. 1 pwj 
.^(d) 93 Percent speed; fan physical speed, 2071 rpm; fundamental blade passage frequency, 517 hertz 


(d-1) Data referred to source and normalized to 1 meter 


10 

20 

30 

4 C 

50 

60 

70 

ANGLE* DEG 
80 90 

100 

110 

12C 

130 

140 

150 

16 0 

SIMPLE 

SOURCE 

ISPLI 

104.0 

1C1.3 

L/3-QCTAVE ti AND SCUN0 PRESSURE 
102.3 101. 7 101.3 102.5 103.3 103.8 

LEVELS 
102. 5 

1 S PL ) 
105.0 

CN 

105.7 

1.0 METER RAD It S 
107.2 107.7 1C1.7 

110.3 

111.4 

105.7 

101.1 

103.5 

101.5 

101.3 

100.5 

103.8 

105 .3 

103.5 

102.8 

105.0 

105.1 

106.1 

107.6 

105.0 

110.1 

112.2 

105. a 

1C 2 • 3 

103. C 

101. 3 

99. 0 

99.3 

101.1 

102 .3 

10 1.8 

101. a 

104.3 

105.0 

107.2 

105. C 

11C. 6 

112.0 

113. C 

1C6.2 

Uj. 3 

11C.1 

IC9.8 

107.3 

IC6. 5 

106.6 

108.0 

105.5 

106.5 

108.3 

ice.6 

1 10.6 

112. C 

112.8 

113.3 

113. C 

1C9.5 

1C9.4 

lil.O 

111.7 

109.9 

109.2 

109.0 

109.0 

109.4 

109.4 

111. 4 

1 12. 4 

113.3 

113.4 

113.7 

113.7 

112.7 

111.4 

111.2 

111.7 

111.3 

109.5 

100.5 

109.3 

100.3 

109 .8. 

109.0 

111.3 

112.0 

113.1 

112. C 

112.3 

111.2 

111.4 

110.9 

] 1 ' .3 

113.5 

111.5 

ice.i 

1C7.3 

106.5 

105.8 

L06.5 

106.6 

106.3 

1C9.0 

1C9.9 

Ill.C 

1 11.6 

110.5 

110.2 

1 09. 2 

115.7 

115.0 

114.0 

112.2 

111.7 

no. 5 

109.9 

109.5 

110.4 

112.7 

113.5 

115.1 

115.9 

115.0 

112.4 

110.6 

112.9 

117.7 

117.7 

115.6 

114.4 

112.9 

111*6 

110.9 

112. 4 

112. 4 

114.6 

114.6 

115.2 

115.6 

114.7 

112.6 

110.5 

11 4- 0 

120.4 

121.2 

120.5 

118.0 

116.4 

114.2 

113.9 

114.0 

114.9 

116.7 

118. C 

119. 0 

115.4 

118.0 

115.2 

114.6 

117.3 

122.4 

131.9 

130.6 

130.6 

130. L 

125.7 

128 .1 

124.6 

127. 4 

128.6 

126.6 

129.0 

130.9 

131.1 

126.2 

122.9 

128.8 

122.6 

123.1 

121.7 

120.9 

120.1 

116.4 

116. 4 

116. L 

118.6 

120.7 

120.6 

121.0 

122.2 

12 1.2 

1 16.7 

114* 3 

119.9 

120.1 

120-9 

121. 1 

119.4 

110.2 

116,2 

115.9 

116.9 

118.7 

120.7 

121.2 

121.5 

122. S 

12 1.2 

115.7 

113.3 

119.7 

125.1 

126.8 

127.9 

126.8 

125.4 

120.9 

120 .3 

120 .9 

121.8 

124.6 

125.6 

12E.7 

126.3 

124.4 

118.6 

117. 3 

124,8 

119.7 

121.7 

121. 8 

120.8 

119.0 

116.8 

115.0 

116.3 

118.0 

120 .0 

121.2 

122.6 

122.2 

115.7 

115. 3 

113.5 

119.7 

12 1.7 

123.5 

124.2 

123.2 

122.2 

119.9 

117 .2 

117.4 

120.0 

120.9 

121. S 

123.5 

126.2 

122.2 

117.2 

113.8 

I2L.8 

12G.3 

121 .6 

122.4 

122.3 

121.1 

118.3 

115 .8 

115.1 

116.6 

118.9 

120.1 

121.2 

124.1 

120. 6 

115.4 

112.5 

12 0. 0 

1 18.9 

120.7 

120. 7 

1 20- 9 

119.5 

117.2 

114.9 

113.9 

115.0 

117.7 

1 18.9 

120.0 

121.5 

lie. 9 

113.4 

lil.l 

118.4 

] 1H. 1 

L20.C 

120.3 

us. a 

116.5 

116.3 

114.8 

112. B 

114. 3 

117.1 

117.0 

1 19. i 

115.0 

111. a 

113.0 

110.2 

117.5 

1L8.7 

119.9 

120.2 

120.2 

118.7 

116.7 

113.2 

112 .4 

114.0 

116.2 

116.9 

118.5 

119.7 

117.2 

112.7 

109.6 

117.2 

117.4 

118.1 

118.3 

119.6 

116.6 

113. 9 

111.4 

110.1 

112. 3 

113.0 

115. 4 

116.1 

116.3 

114.6 

n i * 4 

107.5 

LI 5. 4 

1 16.9 

119.0 

117.8 

118.3 

114.9 

115. 6 

11L.9 

109.3 

111. 4 

114.8 

116.1 

1 17.1 

116.5 

115.5 

110.4 

107.6 

115.3 

I L7.8 

119.1 

113. 8 

118.8 

115.5 

114, 1 

111.3 

109.1 

1 12 . 6 

113.0 

1 15.6 

l 16.3 

110.7 

115.8 

111.8 

107.9 

U5.5 

1 16.7 

117.5 

117. 2 

117.8 

113.5 

113.2 

109.0 

108.3 

110.7 

112.8 

114.5 

115.2 

117.5 

114.5 

111.0 

106.5 

114.2 

1 16.3 

116.8 

116. 2 

117.8 

113.5 

112.7 

108.7 

107.5 

110.9 

112. 7 

114.2 

115.2 

117.4 

114.4 

112.4 

106,1 

1L4.0 

113.4 

115.1 

114. 4 

1 14.9 

111.2 

109.0 

105.7 

104.9 

108.4 

110.7 

U2.4 

113.0 

114.9 

112.9 

109.7 

105*2 

111.7 

111.5 

112.1 

111. 6 

111. 8 

1C7.3 

105.8 

102 .6 

103.2 

106. 2 

108.3 

IC9.5 

no. e 

112.7 

nc.B 

108.2 

102.4 

109. 1 

125.6 

135.0 

135.5 

135. C 

133.8 

130. 7 

133 .7 

129. L 

131.2 

132.9 

133.0 

134.8 

135.0 

134.5 

13C.0 

127.7 

133.2 


PONE 9 
LEVEL 
(PWL \ 


123.4 

123.5 

123.9 

127*2 

129*1 

128.6 

126. 9 

130.6 

131.7 

135.0 

146.5 

137.6 

137.4 

142.5 

137.4 

139.5 

137.7 

136.1 

135.2 

134.9 

133.1 

133.0 

133.2 

131.9 

131.7 
129.4 

126.8 


nvEP AL L 


150.9 



TABLE VI. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-0 CONFIGURATION WITH 95 PERCENT 
OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2>10" 5 Pa; PWL referenced to 0. 1 pW.] 

(d) Concluded. 93 Percent speed; fan physical speed, 2071 rpm; fundamental blade passage frequency, 517 hertz 


(d-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


FFECIJENCY 

10 

20 

30 

40 

50 

60 

70 

ANGLE, OfcG 
80 90 

100 

110 

120 

130 

140 

150 

160 

50 

74.3 

71.6 

l 

72.6 

/3-nCTAVt BAND SOUND PRESSURE 
72. C 71.6 72.8 73.6 74.1 

LEVELS 

72.8 

( S PL > 
75.3 

CN 20.5 METER RADIUS 
76.0 71.5 78.0 75.0 

80*6 

81.7 

6 4 

7 1.4 

73.8 

71. 8 

71.6 

70.8 

74.1 

75.6 

73.8 

73.1 

75.3 

75.4 

76.4 

77.9 

75.3 

80.4 

82.5 


72.6 

72.3 

71.6 

7C.1 

65.6 

71.4 

72.6 

72.1 

72. 1 

74.6 

75.3 

77.5 

79.2 

8C.9 

82.3 

83*3 

100 

£C*6 

80.4 

80.1 

77.6 

76. 6 

76.9 

78.3 

75.8 

76.8 

78.6 

79.1 

80.9 

E 2 * 3 

£3.1 

83.6 

83.3 

125 

75.7 

81.3 

82.0 

80.2 

79.5 

79.3 

79 .3 

79.7 

79.7 

81.7 

82.7 

83.6 

03.7 

84.0 

84.0 

03.0 

160 

01.6 

€2.0 

81.6 

79. a 

76. 8 

79.6 

78 .6 

80 .1 

30. 1 

81.6 

82.2 

£2.4 

€2.2 

82.6 

01.5 

81.7 


83.6 

83.8 

81.8 

78.4 

77.6 

76.8 

76,1 

76.8 

76.9 

78.6 

79.3 

80.2 

£1.2 

£1.9 

80.8 

80.5 

2 50 

86.0 

05.3 

84.3 

82. 5 

82.0 

80.3 

79.2 

79.8 

00. 7 

83 .0 

83.8 

85.4 

€6*2 

85.3 

02.7 

80.9 

3 15 

80.0 

sa. 0 

85.9 

£4.7 
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TABLE VI. 


Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAKEOFF 


FRECUfcNCY 


50 

63 

80 

100 

125 

160 

ZOO 
2 50 
315 

40 0 
5 00 
63 3 

R00 
1000 
12 50 

1600 

2000 

2500 

3150 
4000 
50 CO 

6300 

flOOO 

10000 

12500 

16000 

20000 


NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2x10" 5 Pa; PWL referenced to 0. 1 pW.3 


(e) 100 Percent speed; fan physical speed, 2227 rpm; fundamental blade passage frequency, 556 hertz 


(e-1) Data referred to source and normalized to 1 meter 


10 

20 

30 

4C 

50 

60 

70 

ANGLE, DEG 
80 90 100 

11C 

120 

130 

140 

150 

L60 

SI NPLE 
SOURCE 
(SPU 

K5.6 

102.9 

103.1 

1/3-0CTAVE BAND SOUND PRESSURE: 
103.3 104.1 104.8 105.3 105.6 

LEVELS (SPL) CN 
103.9 107.3 106.9 

1.0 METER RADIUS 
1C8. 4 1C5.3 1M.1 

112.0 

113.3 

107.6 

1C2.0 

104. 1 

103.0 

102.3 

103.5 

102.3 

103-5 

103.6 

102.6 

105.5 

105.5 

107.6 

105.8 

111. 8 

113.1 

114.7 

107.4 

1C 5 • £ 

10 5.6 

106.6 

103.8 

106.3 

105.9 

105.1 

104 a 

103.9 

106.9 

1 07. 8 

105.2 

111.8 

113.6 

114.8 

116.0 

109.3 

KE.fi 

L07.8 

107.6 

I07.fi 

108.5 

110.0 

107.6 

107.1 

109.0 

110.6 

in. 5 

1 12.2 

114.1 

114.6 

115.8 

115.8 

111.3 

111.6 

113.1 

113.6 

111.8 

111.5 

112.3 

10.3 

111.5 

112.5 

113.6 

114. 5 

lisa 

115.8 

116.1 

116.6 

114.7 

113*7 

114.3 

114.2 

113.0 

111. 5 

1 10.0 

112.5 

111 .3 

112.2 

113. 2 

115.7 

114.3 

115. s 

114.5 

115.5 

115.2 

113.6 

113.6 

114.3 

115.3 

I 13.0 

1 12. C 

11 L. 8 

ill. a 

109.0 

109 .2 

110.8 

110. 0 

111.0 

112.1 

113.3 

114.0 

113.0 

112.7 

111*9 

117.7 

117.5 

115.8 

114. 5 

113. 7 

in. a 

111.2 

110.3 

111.8 

114.0 

114.7 

116.3 

116.5 

116.0 

113.8 

112.4 

114*3 

120.0 

l 19. C 

117. 6 

115.8 

115.5 

114.3 

114.5 

113.5 

115.1 

117.1 

118.6 

115.6 

115.8 

1 17.0 

116.5 

1 14. C 

117.0 

120.5 

121.0 

120.5 

1 17.9 

116. 0 

115.7 

115 .0 

115. 7 

116.2 

118.5 

1 19.7 

12C.5 

12C.9 

i ie.9 

1 16.0 

114.4 

118.3 

128.4 

130.5 

128.4 

127.2 

L25.2 

124.4 

127 .4 

124.4 

125.5 

124.9 

126.4 

128.1 

127.9 

i2e-4 

123.2 

121.1 

126.4 

124.9 

129.5 

126.9 

125.7 

123.7 

122.7 

125 .9 

123.4 

125.0 

125.2 

126.0 

127.8 

127.4 

124.9 

122.5 

120.4 

125.6 

115.8 

121.3 

121. C 

120. 5 

119. 7 

117.5 

118.2 

119.3 

120.5 

122.7 

123.5 

12 4.3 

124.5 

122.5 

117.2 

115.1 

121.5 

122.6 

125.9 

124.9 

125.3 

124.9 

122 .9 

123 .9 

121.3 

123.3 

124.8 

124.9 

126.5 

126.8 

123.6 

118.8 

117.3 

124.2 

123.2 

126.2 

125.2 

125.2 

124. 2 

122.3 

123.5 

121.3 

123.3 

124.7 

124.3 

126.4 

126.5 

123.5 

119.3 

117.9 

124.0 

123.3 

124.6 

125.1 

125.1 

124.0 

123.3 

119.6 

119.5 

121.1 

123.0 

124.1 

125.7 

128.2 

123.1 

iia.5 

115.5 

123.7 

121.2 

122.4 

122.6 

122.7 

121.9 

119.9 

117.6 

117.6 

119.2 

121.1 

122.4 

123.5 

126.1 

12C.9 

116.4 

114.0 

121*5 

12C.I 

121.1 

121.5 

122. C 

121. L 

118.6 

117 a 

116.5 

118. 1 

120.0 

121.6 

122 .1 

124. C 

120 a 

115.0 

113.0 

120*3 

115.6 

120.6 

120. 6 

121.1 

120.1 

118.5 

116 .0 

115.6 

117.0 

119.6 

ii i.o 

12 1 .9 

122.6 

115.5 

114.5 

112.2 

119.6 

119.5 

12C.2 

120.7 

121.0 

120.0 

117. 5 

115 .5 

114.7 

116.5 

118.2 

119.5 

120.4 

122.0 

115.0 

114.0 

111*6 

116.8 

117.9 

118.2 

118.6 

120.2 

117.9 

115.1 

112 .9 

112.6 

114. 6 

116.6 

118.1 

lie . 2 

120.4 

116.2 

113.1 

109.3 

117.0 

117. 3 

1 1 € . 6 

117.6 

117.9 

115.9 

115.8 

113 .4 

LI 1.1 

113.1 

117. 1 

lie.s 

119.4 

115.1 

117.6 

111.9 

109. C 

116.7 

117.7 

iie.6 

117.9 

118.2 

116.2 

114*6 

112 .2 

111.4 

114.6 

116.2 

117.7 

118.2 

120.6 

117.6 

113.2 

109.2 

116*6 

J 16.0 

1 16.3 

115. 8 

116.7 

114.2 

113. 4 

110.4 

110.2 

112. 7 

115.2 

117.0 

111.2 

119. C 

116.0 

112.5 

106.4 

U5.2 

115.5 

115. 7 

114.8 

116.5 

114. 0 

112. 5 

109 .7 

109.5 

113.2 

114.8 

116.8 

1 17.2 

119.5 

116.0 

113.7 

107.7 

115*1 

112.4 

113.2 

112.7 

U3.C 

111.0 

109.2 

106.8 

106.7 

110.0 

112.5 

114.2 

114.9 

116.7 

114.7 

110.9 

106.5 

112*5 

llt.O 

109.6 

109.5 

L 10. 2 

106.8 

105.3 

103.3 

104.7 

108.4 

110.5 

1 11.7 

ni-s 

114.5 

112*3 

109.5 

103.9 

110. 0 

134.7 

136.5 

135.3 

135. C 

133. 7 

132.3 

132 .4 

131.1 

132.7 

133.9 

134.8 

136.2 

137. C 

134.0 

130.5 

129.1 

134*1 


poiJer 

LEVEL 

<PWU 


125.3 

125.1 

127.0 

129.0 

131.4 

131.5 

129.6 

132.0 

134.7 

136.0 

144.1 

143.3 

139.2 

141.9 

141.7 

141.4 

139.2 

138.0 

137.3 

136.5 

134.7 

134.4 
134.3 

132.9 

132.8 
130.2 
127.7 


OVERALL 


151.8 



TABLE VI. - Concluded. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT 
OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2*10'^ Pa; PWL referenced to 0.1 pW.J 


(e) Concluded. 100 Percent speed; fan physical speed, 2227 rpm; fundamental blade passage frequency, 556 hertz 


(e-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE VH. - FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT OF TAKEOFF NOZZLE 

AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2x10"^ Pa; PWL referenced to 0. 1 pW.3 
(a) 60 Percent speed; fan physical speed, 1331 rpm; fundamental blade passage frequency, 332 hertz 
(a-1) Data referred to source and normalized to 1 meter 
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99.9 

103.3 

1C4.2 

106.6 

105.4 

103.4 . 

96.4 

105.0 

98.5 

100.0 

1C3.2 

104 .4 

107. 5 

10 5.5 

1C4.C 

96.2 

105.3 

96.3 

98.7 

102.0 

103.2 

105.3 

105.0 

101.8 

95.8 

103.9 

96. 1 

98,1 

100.4 

102.5 

104.7 

104.0 

1G1.7 

94.8 

102.9 
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124.5 

124.5 
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112.6 
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120.9 
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135.5 
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125.0 
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123.6 

122.7 

123.0 
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TABLE VII. - Continued. FAR- FIELD NOEE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT 


OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2xl0~ 5 Pa; PWL referenced to 0. 1 pW.] 


(a) Concluded. 60 Percent speed; fan physical speed, 1331 rpm; fundamental blade passage frequency, 332 hertz 


O 

T? E? 

gg 

n & 
a is 


(a- 2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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70.9 

71.8 

72.3 

73.5 

72.4 

72.3 

71.6 
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74.1 

71 .7 
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€7.6 
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75.6 

76.4 

78.1 

78.7 

80.0 
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85.0 
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TABLE VIL - Continued. FAR- FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT OF TAKEOFF 

NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2X10' 5 Pa; PWL referenced to 0. 1 pW.] 

(b) 70 Percent speed; fan physical speed, 1541 rpm; fundamental blade passage frequency, 385 hertz 


(b-1) Data referred to source and normalized to 1 meter 
f k U Cl J j N C V ANGLE i 0t G 
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JIM 
115.1 
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1 16.0 
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126.6 
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108 .8 

120.3 

109.5 

110*6 

121.3 

111.3 

112.3 

121.3 
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1 12.8 

124 .7 
1 13.7 
1 13*4 

123*6 

114.8 

115.5 

123.5 

115.3 

114.8 

119.8 

111*5 

110.5 

114.5 

107.3 

106.2 

80 J 
1000 
12 5J 
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116.1 

1 ?u .0 
1 16.7 
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120. 7 
115.9 
116.8 

115.4 
115.4 
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117.9 

113.4 

114.8 

113.9 

110.4 

111.5 

113.9 

109.0 

110.3 

114.7 
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110.5 

116.7 
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116.9 
113. 0 
114.3 
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114.0 
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113.6 
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115.0 
1 13,8 
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116. 0 
113. 4 

115.5 
115. 1 
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1 14.6 
113*5 
112,3 

110.9 

110.0 

108.6 

108 .4 
106 .1 

105 .1 

107.4 

105.3 

103.9 

111.1 

107.3 

105.9 

112*1 
110. 0 
108.6 

113.4 
111*5 
1 10.3 

114.7 

112*1 

111*1 
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116.6 

113.8 
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102 .4 
100 .9 
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104* 7 
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108,4 
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111.4 
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114.7 
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108.7 
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106.5 

106.2 

105.2 

ice. 8 

108. 5 
108.4 

1C5.0 

1CS.1 

ice. 3 

10S.fi 

111.4 

111.2 

ICS. 8 
11C. 2 
ICS. 2 

1C5.1 

106.6 

105.9 

100.0 

100.4 

99.8 

1250J 
16C0J 
2000 J 

J 14. 1 
112*5 
112.5 

l 14.3 
1 13.6 
1 12. 3 

m.c 

11 2.9 
111.8 

114.5 

112.4 

111.? 

111.3 
i 1 C. 4 
108. 1 

108.6 

106.6 

105.0 

102.1 
99 .9 
98.3 

99.1 
97 .1 
96 .7 

103.6 
101. 4 
101.2 

10 5.3 
103.9 
103.3 

ic 8. a 

107.2 

1C6.0 

1C8.6 

107.3 

1G6.6 

111.3 

109*4 

lC8.fi 

ICS. 3 
106.8 
ice.Q 

106.8 

104.6 

104.2 

99.5 

99.1 

98.1 

OVt£p AL l 

130. 1 

131.4 

132.2 

13C.5 

13C.0 

128.1 

125 .1 

122.5 

124*2 

125.4 

126.3 

128.5 

126 . S 

126.4 

124.5 

119.9 


SIPPLE POWER 
SOURCE LEVEL 
(SPL) (PWL) 


101*5 119.2 

97.7 115*4 

98*2 115*9 

102*1 119. 8 

105*5 123*2 

104.6 122.3 

103*3 121,0 

107.3 125*0 

112.2 129*9 

124.7 142.4 

112.8 130.5 

112.9 130*6 

110*2 135.9 

113*6 131*3 

114*6 132.3 

113.7 131.4 

111.9 129.6 

110*5 128*2 

109. 5 127*6 

109.9 127.6 

109.0 126*7 

109*5 127.2 

110*1 127.8 

109.2 126.9 

109.4 127*1 

108. 1 125*8 

107*1 124.8 

12 7*8 


145.6 



TABLE VII. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFEURATION WITH 92 PERCENT 


OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
|SPL referenced to 2*10' 5 Pa; PWL referenced to 0. 1 pW.j 
(b) Concluded. 70 Percent speed; fan physical speed, 1541 rpm; fundamental blade passage frequency, 385 hertz 


(b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


FRECUtNC V 

10 

20 

30 

40 

50 

60 

70 

ANGLE * DEG 
80 90 

100 

110 

120 

130 

140 

150 

160 

50 

78.2 

7 C .5 

1/3-OCTAVt BAND SOUND PRESSURE 
63.4 73.5 71.2 73.5 72.2 68.7 

LEVELS 

69.2 

1 SPL1 
70.0 

CN 30 
69.0 

.5 METER RAD It S 
73.3 73.7 71.7 

72.4 

71.1 

63 

6 5.8 

66.6 

66 • 6 

65.6 

6-7.3 

66.1 

67 .3 

66.9 

65.0 

66 .3 

66.6 

67.0 

70. fc 

71.1 

72.6 

70.6 

00 

67.8 

67.9 

67. L 

65.3 

66.4 

65.4 

65.9 

66.1 

66.1 

65.8 

68.1 

68.7 

71.4 

72.6 

73.1 

71.6 

1D0 

73. C 

73.2 

73.3 

72.5 

7C.3 

71.3 

71.5 

69.8 

71.2 

72.2 

72.7 

73.1 

74.2 

74.0 

74.3 

72.1 

125 

76.3 

77.8 

76.8 

76.5 

76.7 

74.2 

74.8 

75.0 

74.7 

75.7 

76.2 

76.3 

76.7 

76.2 

75.3 

73.2 

16J 

76.4 

77.5 

77.2 

75.5 

75.2 

73.7 

73 ,5 

73.0 

74.2 

74.5 

75.2 

75.8 

75.4 

75.7 

73.7 

72.2 

200 . 

79.2 

75 .2 

77.2 

74.2 

73.0 

71.5 

7L .4 

70. 9 

71.4 

71.7 

72.5 

73.4 

74 .5 

74.0 

74.0 

71.4 

2 50 

8 1 .4 

82.5 

00.4 

78.5 

77.5 

76.4 

74.0 

74.0 

74. 5 

76.2 

77.5 

76.5 

79.2 

78.9 

76.4 

72.4 

315 

87.3 

87.9 

06.9 

84. e 

03.9 

82.9 

79 .9 

78.4 

79. i 

79.9 

80.3 

6 2.0 

62.4 

81.9 

79.1 

75.3 

400 

56 .7 

98.3 

IOC. 3 

97.5 

58.2 

96.8 

93.5 

8 9.0 

90.5 

91.5 

51.5 

94.5 

94. C 

S3. 7 

90.0 

€4.7 

500 

86. 3 

86.7 

85.8 

85.0 

83.0 

80.8 

79.5 

78.7 

79.7 

81.5 

82.5 

83.9 

85. C 

85.5 

81.7 

77.5 

630 

65.5 

87.0 

86.2 

85.2 

83.2 

80.2 

79.2 

79.0 

80.8 

82.5 

83.0 

83.6 

85.7 

85.0 

80.7 

76.4 

800 

66.1 

90.2 

90.5 

B5.6 

88.1 

04.1 

34 . 1 

84.9 

86.9 

07.1 

£8.6 

51. 0 

91.1 

9C.9 

86.6 

e2.e 

1000 

£5.6 

86.9 

06. 1 

85.6 

83.6 

00.6 

79.2 

79.6 

80.9 

83.2 

84.2 

86.2 

86.4 

85.7 

80.9 

77.0 

12 50 

£6.2 

88.1 

86.9 

86. 6 

84.9 

81.6 

83 .4 

80.6 

81.7 

84.4 

84.1 

86.7 

£7.2 

£7.4 

82.1 

77.3 

16 JO 

f 4 .8 

86.2 

86.3 

66. C 

84.7 

81.0 

78.5 

77 .5 

81. 2 

02.2 

63.5 

£4.8 

£7.5 

66.7 

£1.7 

75.9 

2003 

83.6 

85.0 

35. C 

85.1 

83.5 

80.0 

76 .1 

75.3 

77.3 

80.0 

81.5 

82.1 

85.5 

83.8 

79.5 

73.5 

2500 

82.5 

83.7 

63.3 

83.8 

82.2 

70.5 

75.0 

73.8 

75. 8 

78.5 

80.2 

81.0 

£3.2 

82.3 

77.5 

72.1 

3150 

62.1 

83.4 

03. 1 

83.4 

81.6 

78.7 

74.7 

72 .7 

74.4 

77.2 

.79.4 

6C.2 

81.1 

81.1 

76.4 

71.3 

4000 

83.1 

83.7 

84.0 

64. 1 

81.9 

78.2 

73 .5 

71.9 

74.2 

75.5 

77.9 

78.0 

80. S 

79.7 

76.0 

70.1 

5000 

62.2 

82.3 

02.6 

83.7 

81.0 

77.0 

72 .2 

70.1 

72.5 

74.0 

77.0 

76 .6 

79.5 

77.5 

75.0 

68.1 

630 j 

61 .5 

83.7 

82.7 

82.7 

79.7 

70.5 

73 .2 

68.7 

71.7 

75.2 

77.5 

77.7 

70.5 

7 8.5 

73.8 

60.7 

aooj 

62.7 

83.3 

83. 1 

82. 0 

8C.1 

77.5 

71.8 

68 .8 

72.5 

74.3 

76.6 

77.2 

79.4 

78.3 

74.6 

68.5 

ICO 03 

fcl .u 

81.6 

00.6 

81.0 

77.6 

75.8 

69.5 

66 .8 

70.0 

72.3 

75.5 

75.4 

78.2 

76.3 

73.0 

66.9 

12500 

75.8 

80.0 

70.7 

0C.2 

77.0 

74.3 

67.8 

64.8 

69.3 

71 .0 

74.5 

7 4.3 

77. C 

75.0 

72.5 

65.2 

160 00 

76.7 

77.4 

76.7 

76.2 

74.2 

70.4 

63 .8 

60.9 

65.2 

67.7 

71.0 

71. i 

72.2 

72.6 

68.4 

62.9 

20000 

73.6 

73.4 

?2 • 9 

72.9 

65.3 

66.1 

59.4 

57.8 

62. 3 

64.4 

67.1 

67.7 

69. S 

65*1 

65.3 

59.2 

OVUiALI 

ICC .0 

101.3 

102.2 

100.4 

1GC.1 

98.2 

95 .3 

92.6 

94.3 

9 5.5 

56*2 

96. 6 

98.9 

5E.4 

94.5 

89.9 

riSTtNCrl 

152.4 M 

74.5 

84.1 

H9.2 

90.3 

91.7 

SIDELINE 
90.8 88.6 

PERCEIVED NOISE LEVELS 
86.4 80.3 89.6 89.9 

91.2 

90.4 

88.0 

81.4 

72.1 

304.0 M 

65.1 

75.7 

81 .3 

82.5 

84.1 

03.3 

81 .3 

79.1 

81.0 

82.2 

82.4 

63.7 

82.7 

ec .2 

73.4 

63.6 



TABLE Vn. - Continued. FAB-FIELD NDJSE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT OF TAKEOFF 

NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 


FR fc QUENC Y 


50 

63 

30 

100 

125 

160 

200 
2 50 
315 

400 
500 
6 30 

900 

1000 

1250 

1600 

2000 

2500 


3150 

4000 

5000 

6300 

0000 

10000 

12500 
160 00 
20000 

OVER ALL 


[SPL referenced to 2x10 ® Pa; PWL referenced to 0. 1 pW.] 


10 

(c) 86 Percent speed; fan physical speed, 1887 rpm; fundamental blade passage frequency, 

(c-1) Data referred to source and normalized to 1 meter 
ANGLE, ,DEG 

471 hertz 

SIMPLE 

SOURCE 

POWER 

LEVEL 

20 

30 

40 50 60 70 80 

1/3-0C7AVE 0AND SOUND PRESSURE 

90 100 110 

LEVELS (SPL) GN 

120 13C 140 

l.C METER RAD ILS 

150 

160 

( SPLI 

C PWL I 

1C2.0 

55.5 

101.0 

101.C 

101.2 

100.3 

101.7 

102.2 

103.0 

103.0 

103.2 

104.6 

1C4.6 

106.3 

107.3 

106.2 

103* 4 

121.1 

111*0 

102.5 

101.8 

99. 8 

100.8 

100.6 

104.8 

100.8 

103.6 

103.6 

105.5 

105.4 

106.1 

106.8 

107.0 

106.4 

104.5 

122*2 

101.0 

L01.0 

99.0 

58. 8 

99. 0 

98.0 

98.0 

99 .5 

101.7 

102.2 

103.5 

104.6 

1C6.7 

108*5 

109.2 

108.4 

103.7 

121.4 

1C 7.2 

107.2 

107. 3 

105.2 

1C3. 0 

104.0 

103.0 

103.7 

105. 0 

106.5 

107.7 

ice . 3 

ICS. 5 

UC. 3 

110.0 

100.7 

107.0 

124.7 

110.7 

112.3 

111.0 

110.3 

109.2 

107.2 

107.5 

107.8 

109.2 

109.0 

110.5 

112.1 

111.7 

111.0 

111.7 

108.9 

110.1 

127.0 

110.3 

110.0 

110, 3 

ICS. 7 

107.8 

107.3 

106.8 

107.3 

103. 7 

108.8 

ICS. a 

110.4 

109.7 

10S.7 

109.2 

107.4 

109.0 

126.7 

111.7 

1 13. U 

111. 5 

LC8.5 

tce .2 

105. 7 

105 .0 

106 .0 

106. 7 

106.9 

107.5 

10 £ . 3 

ice.s 

ICF.7 

108.5 

106.6 

108.1 

125.8 

114.6 

116.5 

114.5 

112. 6 

111.1 

109.5 

103.5 

108 .8 

110.0 

ill. 5 

112.1 

112.7 

112 . e 

112.6 

110.3 

107.5 

111. 7 

129.4 

118. 2 

1 18.4 

115.5 

113, 0 

11 1.4 

1 10.0 

L08 .9 

1 10 .4 

111.7 

112.2 

113.2 

1 12.5 

112. s 

113.7 

110.0 

107.7 

112.7 

130.4 

122.7 

1 24.0 

126. C 

123.7 

12C.8 

119.5 

116 .5 

118.3 

119. 2 

115.7 

11S.2 

120.6 

120. 7 

118.3 

114.8 

113.4 

12 0.5 

130.2 

131.2 

131.7 

135.7 

133.4 

128.7 

129.2 

125.4 

127.0 

128. 2 

128.0 

126.0 

128.3 

129.5 

125.4 

122.0 

120.7 

129. 2 

146.9 

115.5 

121.2 

123.6 

118.6 

116. 7 

114.1 

113.2 

1 13 .6 

115.7 

117.6 

118.2 

110 .2 

119.4 

118.2 

113.2 

110.0 

117.3 

135. 0 

120.3 

1 2C.8 

121.0 

1 19. a 

110.6 

115.5 

115 .0 

116.0 

117. 6 

119.1 

12 l.C 

120.2 

121.3 

12C.1 

114.8 

ILL. 8 

118.9 

136.6 

124.1 

124.5 

125.1 

124.5 

125.1 

120.3 

118.3 

118 .5 

121.0 

122.1 

123.8 

124.1 

125.1 

122.6 

117.1 

115.9 

122.7 

140.4 

115.1 

121.0 

121. C 

120. 1 

1 18.8 

115.6 

114. 1 

115.1 

116.6 

118.0 

119.6 

120.6 

121.3 

115.0 

114.0 

111.2 

118.5 

136.2 

1 15.3 

121.3 

122. 1 

121.3 

12C.4 

117. 1 

114.3 

114.8 

1 16. 6 

117.6 

1 19.3 

12C.4 

122.6 

1 1 S . 3 

113.0 

110.3 

119.0 

136.7 

119.4 

121 .1 

121.2 

121.2 

1 2 0. 1 

117.2 

114.1 

113.4 

115.2 

116.7 

118.6 

119.7 

122.1 

11S.1 

113.6 

110.0 

118.5 

136.2 

117.9 

120.2 

119.4 

120.4 

118.6 

115.7 

112.6 

112.2 

113.4 

115.1 

117.2 

117.7 

US. 2 

1U.9 

111.4 

108. C 

116.8 

134.5 

117.7 

119.9 

119. 4 

115.7 

118.1 

115.6 

112 .7 

111.2 

112.4 

114.9 

116.7 

117.5 

117.6 

l 16.4 

110.9 

107.5 

116.3 

134.0 

113.9 

120.3 

120.2 

121.0 

118.5 

115. 6 

ill .8 

111.0 

112. L 

L13.3 

115.6 

116.4 

117.6 

115.5 

111.0 

106.9 

116.3 

134*0 

113.2 

1 18.8 

118.8 

120.7 

117. 7 

113.8 

110.5 

109 .3 

i n.o 

111.7 

1 14.7 

114.1 

116.3 

112.2 

109.5 

104.8 

115. i 

132-8 

118.2 

120.3 

118.5 

119. C 

116.3 

115.7 

111.3 

108.3 

110.0 

112.8 

1 15.5 

115.8 

115.6 

114.5 

106.7 

105.1 

115.1 

132.8 

119.7 

120.7 

119. 0 

120. 0 

117.2 

114.8 

U0.8 

108 .8 

111.8 

112.5 

115.3 

1 15.0 

117. C 

114.5 

11C. 5 

105.7 

115.6 

133.3 

1 IB. 4 

1 19.2 

118.2 

119.1 

115.4 

114. 1 

L09 .2 

107.7 

110.2 

111.0 

114.4 

1 14.5 

115.9 

113.4 

109.9 

104.5 

114.4 

132*1 

110.7 

119.4 

117.4 

119.4 

115.5 

1 13.7 

108. 7 

107.0 

110.7 

11 L.O 

114.7 

1 14.5 

1 16.6 

112.4 

110.7 

104.4 

114. 5 

132*2 

117.2 

118.4 

116.9 

117.2 

114.3 

111.7 

106 .5 

105.0 

ioa.5 

110.2 

113.7 

113.6 

114.7 

112.9 

100.0 

104.2 

113. 1 

130.8 

116.7 

1 17.0 

116.0 

115. 7 

112.5 

109.8 

105 .0 

,104.7 

108.4 

109.0 

112.2 

112.7 

114. C 

1 12.6 

108.2 

103.1 

112.0 

129.7 

134.9 

135.7 

137.7 

136.2 

133.2 

131.9 

128 .7 

129.6 

131.0 

131.6 

131.9 

132.9 

134.1 

131.4 

127. 3 

125.1 

132.7 

150*4 



TABLE VII. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT 


OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2xl(T 5 Pa; PWL referenced to 0. 1 pW.J 
(c) Concluded. 86 Percent speed; fan physical speed, 1887 rpm; fundamental blade passage frequency, 471 hertz 


(c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


FR EQUCNCV 

L0 

20 

30 

40 

50 

60 

70 

ANGLE, QtG 
30 90 

100 

no 

120 

13C 

140 

150 

160 

30 

72.3 

65.8 

1/3-GCTA VE BAND SOUND PRESSURE 
71.3 71.3 71.5 70.6 72.0 72.5 

LEVELS 

73.3 

(SPL) 

73.3 

CN 30 
73.5 

.5 METER RAC IIS 
74.9 75.1 76.6 

77.6 

76.5 

63 

81.3 

72.8 

72.1 

7C. 1 

71.1 

70.9 

75 .1 

71 .1 

73, 9 

73.9 

75.8 

75.7 

76.4 

77.1 

78.1 

76. 7 

80 

71.3 

71.3 

69.3 

69.1 

65.3 

68.3 

68.3 

69.8 

72.0 

72.5 

73.8 

74.9 

77. C 

7 £ . 0 

79.5 

7 0.7 

100 

77 .5 

77 .5 

77.6 

75.5 

73.3 

74.3 

73.3 

74.0 

76.1 

76,8 

78.0 

7 a .6 

79.6 

6 C . 6 

£0.3 

79. C 

125 

£1.0 

82.6 

01 . 3 

80.6 

79.5 

77.5 

77 .8 

78 .1 

79.5 

80.1 

80.8 

82.4 

82. C 

81.3 

8 2.0 

79-2 

I6J 

£C.6 

81.1 

80.6 

80.0 

73.1 

77.6 

77.1 

77.6 

79.0 

79.1 

80.1 

£C.7 

6C.C 

8C.0 

79.5' 

77.7 

200 

82 .0 

83.3 

81*8 

78.8 

78.5 

76.0 

75.3 

76.3 

77.0 

77.2 

77.8 

76.6 

79 .2 

7S.0 

70.8 

76.9 

250 

84.9 

86.3 

84.8 

82 . 9 

81*4 

79. 8 

7a .a 

79.1 

80.3 

81.0 

82.4 

83.0 

82.9 

82.9 

80.6 

77.8 

315 

£8.5 

08.7 

85.8 

83.3 

01.7 

£0.3 

79 .2 

80 .7 

82.0 

82.5 

83.5 

63.8 

£3.2 

84.0 

80.3 

78.0 

400 

52 .9 

94.2 

96.2 

93*9 

9L.G 

89.7 

36 .7 

03 .5 

89.4 

89.9 

89.4 

SC • 8 

SC. 9 

ee.s 

05.0 

83.6" 

500 

101.4 

101.9 

105*9 

103.6 

9 8.9 

99.4 

95 .6 

97 .2 

98.4 

98.2 

96.2 

98.5 

99.7 

95.6 

92.2 

90.9 

630 

50. 1 

91*4 

so. e 

88.8 

86.9 

04.3 

83 .4 

8 3 .8 

85.9 

87.8 

88.4 

£8.4 

89 .6 

88. 4 

83.4 

81.0 

800 

5C.5 

91.0 

91.2 

90. C 

88.8 

85.7 

85 .2 

86.2 

87.8 

89*3 

91*2 

90.4 

SI. 5 

SC. 3 

£5.0 

02.0 

L00 J 

54.3 

54.7 

95.3 

94. 7 

95.3 

90.5 

S3 .5 

88.7 

91.2 

92.3 

94.0 

94.3 

S 5 . 3 

92.8 

£7-3 

86. 1 

1250 

85.2 

91.1 

91 . 1 

90.2 

88.9 

85.7 

84.2 

85.2 

86.7 

88.1 

£9.7 

SC. 7 

SI. 4 

89,1 

04.1 

81 . 3 

160 0 

89.4 

91.4 

92. 2 

91.4 

90.5 

37.2 

84.4 

84.9 

86. 7 

87.7 

89.4 

90.5 

92 .7 

89.4 

83. S 

80.4 

2000 

05.4 

91*1 

91.2 

91.2 

90. 1 

87.2 

84.1 

83.4 

85.2 

86.7 

88.6 

89,7 

92.1 

89.1 

8 3.6 

80. 0 

2500 

87.8 

90.1 

89.3 

SO. 3 

88. 5 

85.6 

82 .5 

B2.1 

83.3 

35.0 

87.1 

B 7 . 6 

89.1 

86.8 

81.3 

77.9 

31 50 

£7.4 

85.6 

89. 1 

89.4 

37.8 

35.3 

82 .4 

80.9 

82. 1 

84.6 

86.4 

87.2 

£7.2 

86.1 

80. 6 

77.2 

400 j 

83. 3 

85. 8 

89. 7 

90.5 

80.0 

85. 1 

81 .3 

80.5 

81.6 

82.8 

£5.1 

85.9 

87.1 

85.0 

0C.5 

76.4 

5000 

£7.4 

R8.0 

88. 0 

89.9 

86.9 

83.0 

79 .7 

78.5 

80.2 

80.9 

03.9 

63.3 

85.5 

02.4 

78.7 

74. 0 

6300 

£6 .5 

09 .0 

87.2 

87.7 

85.0 

64.4 

80 .0 

7 7 .0 

78.7 

81.5 

84.2 

£4.5 

04.2 

83.2 

77.4 

73.8 

8000 

87.7 

80.8 

87.9 

08.0 

85.3 

82.9 

78.9 

76 .9 

79.0 

80.6 

83.4 

03.1 

05. C 

02.6 

7 8.5 

73.8 

10000 

85.5 

06.3 

85.3 

86.2 

82.5 

31.2 

76 .3 

74.8 

77.3 

78.1 

81.5 

81.6 

83. C 

8C.5 

77.0 

71.6 

12500 

£4.4 

85.1 

83 . 1 

85. 1 

81.2 

79.4 

74 .4 

72.7 

76.4 

76.7 

80.4 

£ C • 2 

£2.3 

7S.1 

76.4 

70.1 

16000 

B1 .0 

82.2 

00.7 

31.1 

78.L 

75.6 

70.4 

68 .8 

72.3 

74.0 

77.5 

77.4 

70 .5 

76.7 

72.6 

60. Cl 

20000 

77.9 

78.1 

77.1 

76,8 

73.6 

70.9 

66 . 1 

65.8 

69.5 

70.1 

73.3 

73.8 

75.1 

73.7 

69.3 

64.2 

OVERALL 

IC4.7 

105.5 

107.8 

106.1 

L 03. 1 

101.8 

.98 .7 

99.7 

101. 1 

10 1*6 

101.8 

1C2.9 

1C4.C 

1C 1.3 

97.3 

95.2 


Cl STANCE SIDELINE PERCEIVED NO IS t LEVELS 


W 

or 


152.4 K 
304.8 M 


79.1 88.3 

69.5 79.7 


94.6 96. C 94.9 94.9 92.7 93. a 95.4 95.9 95.6 96.0 95.6 9 1.2 84.4 77.9 

86.6 30*0 87.0 37.3 05.2 86.5 08.1 88.5 B8.0 86.4 88.1 93.2 76.3 69.4 



CO 

05 


TABLE VII. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT OF TAKEOFF 

NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
|SPL referenced to 2xI0' 5 Pa; PWL referenced to 0, 1 pW.] 

(d) 93 Percent speed; fan physical speed, 2047 rpm; fundamental blade passage frequency, 511 hertz 
(d-1) Data referred to source and normalized to 1 meter 


FREQUENCY ANGLE » DEG 

lc 20 30 AO 5£> 60 70 80 90 100 J1 n \2C 13.C 140 150 

L/3-0CTAVE SAND SOUND PRESSURE LEVELS ( S PL i CN 1.0 METER RAOIUS 


50 103. 0 1CU5 104.? 102.7 l 02. 8 102.7 104.5 

63 103.3 103.5 L03. 0 101.5 102.3 104.1 105 .6 

80 102.8 103.5 101.8 100. C L01.G 101.5 102.0 

loo m. s no.i ic7.fi i or. 3 105.3 109.3 107.6 

123 U0.7 113.2 112.0 111. 7 109.5 100. 3 109.3 

160 112.5 1U.5 112. C 110.3 109.7 LLO.O 109.3 

200 114.1 114.1 112.4 108.8 108.4 10Y.6 106.8 

250 114.1 117.1 115.6 113.6 112.6 111.6 109.9 

315 119,0 119.1 116. C 114.6 112.6 111.3 111.0 

400 120.5 122.8 121.7 119.8 J.L6.8 115. 0 1L4.S 

500 l!iO. 5 134.fi 134.2 130.2 130. 2 127.2 127 .3 

630 121.5 123. m 122.5 121.2 115,7 116.8 116.8 

300 120.2 121.6 121.6 120.9 115.6 117.4 116. 9 

1000 124.7 125.6 127.6 127.2 125.6 122.6 121.1 

1250 120.0 122.0 122.2 122.2 120.7 110.2 116.7 

1600 121.9 124.2 I24.fi 124.9 123.4 121.2 117.9 

2000 120.6 122.fi 123. € 12J.5 122.3 U9.6 1 L5 . 7 

2500 115.2 121.4 121.4 122.0 12U.9 118.5 116.0 

3150 119.4 121.4 121.1 121.4 12C.4 110.4 115.6 

4000 129.1 121.3 121.3 122.3 120.6 117.3 114.8 

5000 119.6 120.5 120.6 122.0 115.3 116.3 113.1 

6300 U9.4 121.8 119.9 120.4 117.9 U7.fi U3.6 

0000 320.6 122.3 121.3 121.5 118.4 116.9 1L2.9 

10000 119.5 120.7 119,7 12C.4 116.4 116.0 ill .0 

12500 119.7 120.7 119.2 120.7 116.7 115.6 110.7 

16000 110. 4 120.2 118.4 118.5 115.7 113.3 108.7 

20000 118.4 119.0 117,7 117.5 113.7 111.7 107.2 

OVERALL 13*. I 137.0 137.4 135.9 134. 7 132.2 130.8 


104.2 104.8 103.5 105.5 10fi;4 106.8 1GE.5 111.0 108,4 

103.1 L04. 3 104.1 103.8 106.2 107.1 105.3 110.1 109.5 

102.0 103.0 104.5 105.5 107.fi 1C9.3 111.6 112.1 lll.C 

106.3, 108.6 109.3 1C9.5 110.7 UK 1 112.5 113.0 111.7 

110.2 111.3 Lll.e 112.3 113.6 U3.5 113.5 113.7 11L.4 

111.7 110.7 ill. 3 112.0 113.1 112.5 111.7 111. 7 110,1 

107.9 10S.8 100,9 lC9.fi U0.2 111.1 11C.6 111.3 109.3 

110.6 110.4 112. 1 113.3 114.5 115.1 1 14. 1 112. 6 109. 5 

111.8 112.6 114.0 115.3 116.1 1J5.1 114.0 112.1 1 10. C 

115.2 115.5 117.2 118.5 115.5 U9.C 118.2 115.0 112.6 

127.2 125.7 126.7 126.3 127.1 129.3 127.3 123.5 122.4 

117.0 117.8 119.8 120.2 121.1 121.7 119.7 115.5 113. 4 

118. 1 118.7 120.9 121.9 121.8 122.4 12C.7 115.7 113.1 

122.4 121.9 125.4 125.4 128.2 126.7 123.4 119.1 116.5 

U7.5 118.5 120.4 121.7 123.1 122.5 1 15.7 115.4 113.1 

118. 4 110.7 120.4 122.6 123.0 126.1 1*1.4 116.7 112.6 

116.1 117.0 110.5 120.5 122.1 124.0 12C.0 115.0 111*5 

114.7 115.5 117.4 119.5 120.6 121.5 118.0 113.4 109.9 

113.0 114.9 117.1 118.8 115.7 119.9 117.6 U2.4 109.7 

113.5 114,5 U6.1 118. 0 116. 9 120.0 117.1 112.8 100.9 

111.3 112.9 114.1 116.8 116.9 118.8 114.5 111.6 106.9 

110.6 111.9 115.1 117.3 11*. 1 118.1 115.8 110.6 107.3 

110.9 1X3.5 114.4 116.6 U7.5 119.3 U«.9 111. 8 107.6 

109.9 111.5 113.4 116.0 1 16 .4 119. C 114. 5 UUl 106.3 

109.1 1U.0 U3.0 116.5 116.6 llfi.5 114.8 112.0 106.C 

L07.Q 109.0 111.9 114.8 115.2 116.5 113.9 110.0 105.3 

106.6 109.6 111.2 113.7 114.7 115.7 113.4 110. I 104.5 

130.9 130.7 132.5 133.4 134.6 135.4 132.8 129.1 126.8 


SIMPLE POfcER 
SOURCE LEVEL 
(SPLI (PWL) 


105.6 123.3 

105.6 123.3 

106.4 124.1 

109.6 127.3 

11 U 8 129.5 

111.4 129.1 

109.8 127.5 

113.1 130.8 

114.2 131.9 

118.0 135.7 

128.7 146.4 

119.7 137.4 

120 . 1 137.8 

124.9 142.6 

120.4 138.1 

122.1 139.8 

120.5 138.2 

119.0 136.7 

118.4 136.1 

118.3 136.0 

117.0 134.7 

116.9 134*6 

117.3 135 . 0 . 

116.0 133.7 

116.1 133.8 

114.6 132.3 

113.7 131.4 


133.6 151.3 



TABLE VH. * Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT 
OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 


[SPL referenced to 2*1(T 5 Fa; PWL referenced to d. 1 pW.J 


(d) Concluded. 93 Percent speed; fan physical speed, 2047 rpra; fundamental blade passage frequency, 511 hertz 


(d-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


FREQUENCY 








ANGLE, DEG 









10 

20 

3 0 

. 4 C 

50 

60 

TO 

80 

90 

100 

110 

12C 

13C 

140 

150 

160 




l/S-fX-TAVe 8AN0 SOUND PRESSURE 

LEVELS 

(SPL) 

CM 30 .5 METER RADIUS 



50 

7 3 *3 

71. .9 

74.5 

73* C 

73.1 

73.0 

74 *8 

74.5 

75.1 

73.8 

75.8 

76.7 

77.1 

76.8 

81*3 

78.7 

63 

73*6 

73.3 

73.3 

71.3 

72*6 

74.4 

75 *9 

7 3.4 

74*6 

74.4 

74.1 

76.5 

77.4 

75.6 

80.4 

79.0 

SO 

73.1 

72.6 

72.1 

70.3 

71.3 

71.8 

72 *3 

72.3 

73.3 

74,8 

75.8 

77.9 

79.6 

81.9 

82.4 

81*3 

100 

81*8 

8C.4 

77.9 

77 . 6 

75.6 

79.6 

77 .9 

76 .6 

73.9- 

79.6 

79.8 

€1.0 

£1.4 

82*8 

83.3 

62* C 

125 

ei. a 

02*5 

82. 3 

92.0 

75.8 

79.1 

79.6 

80.5 

8L.6 

82.1 

82.6 

83.9 

83.8 

83.8 

04.0 

01.7 

160 

82.0 

8 3.9 

82.3 

80.6 

80.0 

80*3 

79 .6 

8 2.0 

81.0 

81.6 

82* 3 

€3.4 

€2.8 

8 2.0 

02. C 

80.4 

200 

84 .4 

84.4 

82.7 

79.1 

76. 7 

77.9 

77*1 

78 .2 

79. 1 

79.2 

79.5 

€0.5 

81.4 

8C.9 

B1.6 

79.6 

2 50 

86*4 

87.4 

85.9 

83.9 

82.9 

81.9 

80*2 

80.9 

80.7 

02*4 

83.6 

84.8 

85.4 

84.4 

82.9 

79.8 

315 

09,3 

89.4 

86.3 

94.9 

83. i 

81.6 

81 *3 

82.1 

92.9 

84*3 

€5,6 

€6.4 

85.4 

€4.3 

82*4 

00.3 

400 

50*7 

93.0 

91.9 

SC. C. 

37.0 

85.2 

85 *0 

8 5.4 

85. 7 

87.4 

88.7 

5C.1 

€9.2 

88.4 

85.2 

02.8 

. 500 

ICC. 7 

105.0 

104. 4 

100*4 

100.4 

97.4 

97 .5 

97.4 

95.9 

96.9 

56.5 

5 ?* 3 

99.5 

97.5 

93.7 

92.6 

630 

81. 7 

94.0 

92* 7 

91 .4 

89.9 

67.0 

87 .0 

87 .2 

08.0 

90 .0 

90.4 

91.3 

91.5 

89.9 

85*7 

03.6 

300 

9C.4 

91.3 

91*8 

91. 1 

€9*0 

87.6 

37. L 

88.3 

88, 9 

91.1 

92.1 

92.0 

52.6 

SC. 9 

85.9 

83.3 

1000 

54.9 

9 !: *8 

97.6 

97.4 

95. 3 

92.8 

9L .3 

92 .6 

92*1 

95.6 

55.6 

98.4 

96.9 

93.6 

89*3 

06*7 

12 50 

5C.1 

92.1 

92.3 

92.3 

90*8 

88.3 

86.8 

e7.6 

88.6 

90 .5 

91.8 

53*2 

53. C 

85.8 

05.5 

03.2 

1600 

82 .0 

94.3 

94. 7 

95.0 

93, 5 

91*3 

9B *0. 

89.5 

89.8 

90.5 

92.7 

53.1 

56.2 

91*5 

86.0 

02.7 

20.00 

50.6 

92.9 

93.0 

93.5 

52.3 

69.6 

36 *7 

86 .1 

87.0 

88.5 

SO. 5 

92.1 

94. C 

9C.0 

85*0 

81*5 

2500 

89* 1 

91.3 

91*3 

91.5 

90,8 

83*4 

85 .9 

04.6 

85.4 

87.3 

89.4 

50.5 

51.4 

87.9 

03.3 

79.8 

3150 

FS.l 

91.1 

90. B 

51 . 1 

SC. L 

08.1 

95 .3 

83.5 

84, 6 

86.8 

88.5 

69.4 

€9.6 

€7.5 

02.1 

79.4 

vooo 

89*6 

9 1.3 

91. 3 

91. 8 

90.1 

37.3 

84*3 

03.0 

84.0 

85.6 

87.5 

€8.4 

89*5 

86.6 

82*3 

78.4 

5000 

ee*8 

89.7 

89.8 

91.2 

66.5 

35.5 

82 * 3 

80 .5 

82.1 

83.3 

66.0 

86.1 

€8.C 

83.7 

80*0 

76.1 

6300 

88.1 

90.5 

88* 6 

89. 1 

36.6 

86*3 

82.3 

79.3 

80.6 

83.8 

86.0 

€6.8 

€6 « € 

84.5 

79.3 

76.0 

8000 

88*6 

90.4 

89.4 

85*6 

86.5 

85.0 

3L .0 

79.0 

01.6 

82.5 

84,9 

85.6 

87.4 

84.0 

79.8 

75.7 

IOOOQ 

86*6 

87.8 

86.6 

87.5 

83*5 

83.1 

78 *1 

77.0 

78.6 

80.5 

83.1 

83.5 

65*1 

81.6 

70.2 

73.4 

12500 

€5.4 

86.4 

84.9 

86.4 

82.4 

81*3 

76.4 

74*0 

77.5 

78.7 

82*2 

€2.3 

84*2 

8C.5 

77.7 

71.7 

16000 

€2.2 

84.0 

82*2 

82.3 

79.5 

77.2 

72 .5 

70.8 

73*6 

75.7 

78.6 

79.0 

80*3 

77*7 

73.8 

69.1 

20000 

75.5 

8 C . 1 

78.8 

70.6 

74.-8 

72.3 

68 .3 

67 *7 

70.7 

72.3 

74.8 

7 5*8 

76*8 

74.5 

71.2 

65*6 

OVERALL 

1C4.8 

107.7 

107.3 

105* 7 

104.5 

102*0 

100. s 

100.9 

100. 6 

102.4 

103.2 

1C4.5 

105.3 

102.7 

99.0 

96.9 

Cl STANCE 






SIDELINE 

PERCEIVED NOISE LEVELS 






152*4 1A 

79.2 

90.6 

94. 5 

95*5 

96.4 

95-3 

95.0 

*95.2 

95.2 

96.6 

57.3 

97.5 

97*5 

92. 7 

06*2 

79.7 

304*8 M 

65 f 3 

82.0 

84.3 

87.3 

88*6 

8f*S 

87.4 

87.8 

37. 7 

89.1 

09.4 

€9.4 

€9.3 

€4.7 

78.0 

71*2 


03 

-a 



TABLE VII. - Continued. FAR** FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT OF TAKEOFF 

NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2xl(T 5 Pa; PWL referenced to 0. 1 pW.] 

(e) 100 Percent speed; fan physical speed, 2201 rpm; fundamental blade passage frequency, 550 hertz 


(e-1) Data referred to source and normalized to 1 meter 
FWEQUSMCY AhGL£ f DfcG 



1C 

20 

30 

40 

50 

60 

70 

80 

90 

100 

no 

12C 

130 

140 

15C 

160 





1/3— OCTAVt BAND SOUND PRESSURE 

LcVtLS (SPL) CN 

l.C McTfcR RADIUS 



50 

63 

80 

105.4 

102.2 

1C8.6 

IC2.9 
l 04.9 
105.6 

104.2 

102.7 

105.5 

1C3. 7 
103. C 
103.5 

105.4 

104.4 
1 U 6 . U 

1 u4* 1 
103.9 
1U7. 1 

104 .7 
103 .4 
104.8 

105.6 

103.2 

104.3 

105.4 
L03. 7 
106. 6 

105 .7 
10 4.5 
1J6.5 

1C8.1 

106^7 

1C9.3 

IC1.6 

LG7.G 

1C9.5 

1C€ • 9 
109.5 

112.1 

1 1C. 4 
111.9 
113.6 

112.9 

113.9 
115.6 

112.1 
i 12.9 
114.5 

10J 

125 

160 

IC9.7 
112.4 
] 13.3 

105.5 
114.4 
114 .5 

109.5 
114.4 
113. 6 

1C7.9 

112.9 

112.6 

1C8.5 

111.1 

111.5 

108.4 

111.7 

111.3 

107 .9 
111.1 
111.0 

L0 7.0 

11&.9 

111.3 

109. C 
111.4 
112. 6 

110. 0 
112.9 
1 14.5 

111. 5 

114.9 

115.0 

113.1 

115.2 

116.2 

1 14. C 
1 16. 1 
115.6 

Ilf. 2 
116.1 
115.3 

115.7 
116.4 
1 14.8 

114.0 
1 13.8 
113.5 

200 
2 50 
315 

1 14. e 
118.1 
1 19.5 

116.1 
1 18.6 
115.8 

113.7 

116.7 
110.3 

112. t 
114.6 
1 16. 3 

105.7 

113.7 
115.3 

109.6 

112.6 
114.6 

109 . i 

no. 6 

113 .3 

109 .1 
U0.9 
113.5 

109.5 
112.9 

115.5 

110.9 

114.6 

115.8 

1 11.7 
115.9 
1 17.6 

113.2 
116.8 
ne. s 

113. 7 
117.1 
115.3 

113. T 
1 16.7 
l 16 .0 

113.9 

114.4 

115.6 

112.3 

112.3 

113.2 

40 J 
5 00 
6iO 

121.1 
129.1 
12 5.8 

121.3 
132.6 

129.3 

121.5 

130.3 

126.7 

119.6 

131,8 

128.0 

117. 6 
128.3 
125.2 

116.1 

128.6 

125.5 

114 .9 
128.6 
125,3 

115.8 

124.3 

122.0 

116. 6 

124.6 

122.8 

118.1 

125.3 

123.5 

1 19.9 
127.6 
125.3 

121.0 
L28.2 
126 .4 

121.1 

126.6 

125.5 

116.0 

125.3 

124.2 

115.9 

121.1 

119.7 

113.8 

119. 5 

117.5 

8 00 
1000 
1250 

120.7 

124.7 
123.4 

122.7 

128.1 

126.3 

122. 7 
123.6 
126.9 

122.2 

127.7 

126.4 

120.7 

126.4 

125,1 

113.9 

125.1 

123.4 

118.9 
123 .7 
122 .1 

119.7 
123 .4 
122.1 

121.5 
122.7 
122. 1 

122.7 
124.9 

123.8 

124. C 
125.4 
124.6 

12 2.8 
127. C 
126.0 

124.5 

128.2 

127.1 

12 2*5 
125.1 
124.3 

117.4 

119.4 
1 10.9 

114.4 
1 17.3 
116.7 

1600 
20 00 
2500. 

123.1 

121.2 

12C.3 

125.3 

123.5 

122.2 

126.3 
124. C 
122.7 

126.6 
124.1 
123. 7 

124.1 
122. 6 
122.3 

122.8 

121.1 

120.3 

120.8 
118 .8 
117 .8 

120 .6 
113.0 
116.3 

122.1 
119.6 
118. 2 

122 .6 
120.8 

119.8 

1£4.7 
122.6 
12 1.7 

125.9 
123.4 
122 .4 

126.3 

126.3 

124.2 

12 2.6 
12 1.0 

12C.2 

118.0 

116.3 

115.2 

114.7 

113.4 

112.2 

3150 
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TABLE VH. - Concluded. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT 
OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
(SPL referenced to 2x1 O' 5 Pa; PWL referenced to 0. 1 pW.] 

(e) Concluded. 100 Percent speed; fan physical speed, 2201 rpm; fundamental blade passage frequency, 550 hertz 
(e-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE VIII. - FAR- FIELD NOISE OF X. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT OF TAKEOFF NOZZLE 

AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2x10" 5 Pa; PWL referenced to 0, 1 pW.] 

(a) 60 Percent speed; fan physical speed, 1332 rpm; fundamental blade passage frequency, 333 hertz 


(a-1) Data referred to source and normalized to 1 meter 
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TABLE VIII. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT 


OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 


[SPL referenced to 2*10“ 5 Pa; PWL referenced to 0. 1 pW.] 
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7 2.0 

72.7 

74.7 

76.7 

76.9 

78.4 

78.0 

75.7 

72.1 


3 15 

6 2.4 

04.4 

93.4 

93.0 

52. u 

90 . j 

33 .0 

8 7 .4 

38. 0 

87.7 

50. G 

90.3 

5 1 . U 

G6.0 

50.4 

86.8 


400 

85.3 

86.3 

86.6 

64,6 

83. 3 

81.3 

79.3 

78 ,9 

79.3 

79.9 

£ L * 9 

02.9 

82,5 

E 1.6 

00.6 

77,3 


500 

83.3 

82.9 

83.6 

81. n 

30.6 

77.6 

75 .9 

75 .3 

77.3 

78.6 

79.9 

01.9 

81.9 

82.6 

79.3 

73.3 


6 30 

85.6 

86.0 

86.3 

85. G 

34.3 

82, 0 

79,6 

7 9 .6 

81.3 

83.3 

85.0 

05.2 

67.0 

86.6 

B4.0 

78.0 


500 

82.3 

84.0 

84.3 

82.7 

81 .0 

78.3 

76,3 

76. j 

77. 0 

79.0 

81.3 

03.3 

04.3 

84.7 

80,7 

76.1 


1000 

84.0 

85.0 

81.7 

82. C 

80. 7 

78.0 

75.7 

75.4 

77. C 

80.0 

82.0 

83.6 

85.7 

85.7 

82.0 

76.4 


1260 

82.3 

83.7 

8J.C 

82. C 

80.7 

77.7 

74.3 

74.7 

75.7 

78.3 

00.3 

02.3 

84 .3 

84.0 

80.3 

74.4 


1600 

81 .1 

n t .7 

8L. 7 

80.7 

75.1 

76.1 

72.4 

72.L 

74. 1 

76 . 1 

78.4 

80.0 

63.4 

83a 

79. 1 

72.5 


2000 

76. C 

GO. J 

80.0 

79.3 

78.0 

74.3 

70,7 

69 .6 

72.0 

74.0 

76,3 

78.2 

81.6 

81.0 

76.6 

70.0 


2500 

?fi.O 

79.3 

78.0 

77.7 

75.7 

72.7 

69 .0 

67.7 

70.0 

72.4 

75.0 

76.3 

79.0 

75.0 

74.7 

67.8 


31 50 

77.0 

78.0 

77.3 

76.3 

74. 0 

72.0 

67.6 

66.3 

63.6 

71.6 

74.3 

75.5 

77*6 

77.3 

74.6 

67. C 


4 iiOj 

75.9 

76.9 

76.6 

75.6 

73.9 

71.6 

66.3 

64.9 

67.9 

69 .9 

72.3 

74.2 

77.6 

76.9 

73.9 

66.3 


50 00 

76.0 

75.6 

74, 3 

76.0 

73- 0 

70.0 

64.6 

63 .0 

67.0 

68.3 

71.6 

72.6 

76.3 

74.3 

73.3 

64.4 


630 J 

72.3 

75.6 

74. 3 

74.3 

7 0. 9 

70.6 

65 .3 

60 .9 

64.9 

69 .6 

71.6 

73.2 

74.6 

74.9 

71.6 

64.4 


flu jJ 

7 3.4 

74.3 

73. 7 

73.3 

71. 0 

60.7 

63 .3 

60 .7 

65. 7 

67.3 

70.3 

72.0 

74.9 

73.3 

72.3 

64.2 


lQuOu 

7 1.2 

72.2 

71 . 6 

71.6 

68.2 

66.9 

60.6 

58.2 

63.2 

64.9 

68.2 

65.2 

73.2 

71.6 

70,2 

61.8 


1250J 

67.1 

68.2 

66. 5 

68.2 

64.8 

62.9 

56.6 

53.9 

58.9 

60.9 

64.1 

66.2 

65.2 

6 7.2 

67.2 

57.7 


160 00 

66.1 

67.5 

66. 1 

66.4 

63.4 

60.8 

54.4 

52. L 

57. 1 

59 .4 

63,1 

64.9 

6?a 

66 .5 

65. 1 

57.5 


200 00 

6 3.0 

6 L .0 

59. 7 

55. 7 

56.7 

55.4 

47.7 

46 .3 

51.0 

52.7 

57.0 

50.2 

61. C 

6C.0 

50.7 

51.1 


OVtr 4LL 

96. C 

57.4 

5 6. f! 

95. 5 

94.7 

92.5 

93.4 

89.3 

90.7 

9 1.6 

93.7 

54.5 

55. 5 

54 .9 

53. 6 

89.2 


Cl STANfCr 
152.4 

7 C .3 

75.5 

83. 1 

85. C 

85.5 

StOELI NE 
34.5 82.7 

PE-RCc 

82.5 

IVfcD NOISc LEVELS 
83.9 34.0 06.6 

86.6 

66.8 

82.9 

8C.0 

7C.9 


304 .8 4 

cc, r 

71.2 

75.2 

77.3 

78.0 

77.1 

75.5 

75 .3 

76.6 

77 .4 

79.2 

75 a 

75*2 

75.6 

72.0 

62.7 



to 


TABLE VIII. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT OF TAKEOFF 

NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2X10’ 5 Pa; PWL referenced to 0. 1 pW J 
(b) 70 Percent speed; fan physical speed, 1555 rpm; fundamental blade passage frequency, 388 hertz 
(b-1) Data referred to source and normalized to 1 meter 

F P t CU^NC Y A N i L £ i DcG SIMPLE POWER 

SOURCE LEVEL 



K 

2C 

3 C 

40 

50 

60 

70 

80 

90 

100 

no 

1 2C 

1 3 C 

140 

150 

no 

( SPLI 

< PWL \ 




1/3-OCTAVt rtftNO SOUND PR 

ESSURE 

LEVELS (SPL) 

i CN 

1 .0 METER RAO 1US 





5J 

lit. 7 

66.7 

93 . 4 

100.4 

ICO. 4 

101.1 

102.1 

97.1 

96.4 

97.4 

97.1 

10 1.0 

IC1.4 

ICf.l 

100.1 

98.8 

99. 9 

117.6 

63 

96,4 

95.4 

96. 7 

96.7 

93.4 

97.4 

99.0 

96.7 

95.4 

96.0 

96.0 

97.6 

1G0.C 

100.0 

9 S. 0 

90.7 

97.7 

115.4 

^0 


97.7 

58. C 

96.7 

99.o 

97.0 

97 .7 

9 6.3 

95. 7 

97.7 

58.0 

SS.3 

10 1.3 

101.0 

101.7 

100.4 

98.6 

116.3 

1 JJ 

K4.1 

104.1 

103. 1 

101.4 

101.7 

103.7 

101 .1 

9 9 .4 

101.4 

10 1.4 

101.7 

1C2.3 

1C3.4 

1C3 ♦ 7 

103.1 

100.8 

102.2 

119.9 

125 

104. 7 

L07.4 

105. 7 

107. 4 

105. 7 

103 .7 

104.7 

102. 4 

104. 7 

105.7 

106.1 

106.3 

105.7 

105.4 

105.7 

102.1 

105.4 

123. L 

16 J 

1C6.1 

106.4 

1C5.4 

104.8 

L03.4 

103.1 

102.1 

L 03 . t 

103.8 

10 3.8 

LC5.4 

1C5.7 

1C6. 1 

105. 1 

103.8 

1C1.8 

104.4 

122.1 

200 

1C7.5 

1C6.8 

ICo, 1 

1C4.1 

1C4.1 

101. 1 

100 .4 

101 .1 

ioo. a 

102.1 

102.8 

1C3.C 

1C4.4 

1C2.4 

103.4 

101*1 

103.3 

121.0 

25J 

111.0 

L 11.7 

110.4 

109.0 

107.0 

106.4 

L03.7 

10 3.7 

1 04. 7 

107.0 

108.7 

109. 6 

111.0 

110.0 

107.4 

103.8 

108. i 

125.8 

315 

1 10*0 

1 17.0 

115.7 

114. 7 

113.4 

112.7 

108 .0 

107.0 

108.4 

111.4 

1 11.7 

113.3 

1 13 .0 

112 .7 

10 S * 7 

1G6.7 

112.4 

130. L 

400 

)2t *1 

124.8 

127.4 

L 2 7 . 8 

126. 8 

126.8 

120.4 

116.8 

116.4 

119.4 

124.1 

126.0 

124.4 

12 ;.e 

121.4 

1 17.8 

124. 1 

141.8 

50J 

115.4 

115.7 

115.1 

114.4 

113.4 

111.7 

109.4 

108.7 

1 10.7 

111.7 

114.1 

114.7 

115.1 

114.7 

110.4 

106.5 

113.0 

130.7 

6 3 J 

114.8 

1 15.5 

115. 5 

114.5 

111.5 

109.3 

108 .5 

108.2 

109.8 

113.2 

1 14.5 

114.8 

116.5 

116.8 

no. a 

106.2 

113*3 

131.0 

800 

119.2 

1 19.5 

L19.5 

i 19.2 

116.8 

113.8 

114. fl 

113.3 

114.8 

118.8 

US. 8 

121.1 

121.5 

121.8 

1 17.2 

112.9 

118.5 

136.2 

1000 

114.5 

115.5 

115. 5 

1 14. 5 

1 12. 9 

109.9 

103.5 

108.5 

110.5 

112.2 

1 14.9 

115.8 

116.9 

116.2 

111.2 

107.3 

113.5 

131.2 

L2 5J 

116.2 

117.5 

1 16. 3 

116.2 

114.2 

111.5 

109 .8 

109.5 

111.5 

112.8 

1 15.5 

1 17.1 

1 IS. 2 

118.2 

l 12.8 

109.2 

U5.0 

132.7 

1600 

114.6 

115.2 

115.6 

1 14.6 

113.2 

110.6 

107.2 

10 7 .2 

108.6 

110.9 

L13.2 

114.5 

117.2 

117.9 

111.2 

106.6 

113.3 

131.0 

2000 

113.3 

l 14.0 

114.3 

1 13. 6 

112.0 

109.0 

105.6 

105.3 

107.6 

109.3 

I 11.0 

112.2 

115.6 

115*6 

103.6 

104.0 

111.6 

129.3 

250 J 

IL 1.4 

l 12.1 

112.1 

1 12.1 

110. 1 

107.8 

104.4 

103 .4 

106.4 

107 .8 

1 10. 1 

111.4 

113.8 

113.8 

107.4 

101.8 

110. 0 

127.7 

31 50 

1 U.9 

L 11.3 

11 L. J 

110.9 

10 9.3 

107.3 

103.6 

101.6 

104. 3 

106.9 

109. 3 

UC. 5 

112.2 

112.3 

105.9 

101.0 

L 08. 9 

126.6 

4000 

1 10. 4 

l 11. L 

110.7 

111.1 

109.1 

106.4 

102 . 1 

101 .1 

104.4 

105.4 

107.7 

109.0 

112.1 

111.1 

105.7 

99. 6 

l OB. 2 

125.9 

50 00 

1C9.7 

10 5.7 

1 10. 1 

110. 7 

107. 7 

104.7 

100.7 

9 9.4 

102.7 

10 4.4 

107.1 

1C7.4 

111.4 

10S.4 

105.7 

99.2 

107.2 

124.9 

63 CJ 

K8 .6 

l 10.3 

109. 2 

105. 6 

1 06.2 

106.3 

101 .6 

98.2 

102.3 

105.3 

107.6 

ICE. 6 

ICS. 9 

110.3 

104.6 

99.4 

107.0 

124.7 

ROOO 

1C5.2 

109.3 

109. 1 

109.5 

106.5 

104.B 

100. 1 

97 .8 

102.8 

104.1 

106.8 

107.5 

110. 6 

10S.1 

105.8 

99.3 

106.7 

L24.4 

I0J00 

1C7.8 

1 C 3 . 1 

101.1 

1C8.8 

1 C4. 3 

103.8 

98.1 

97.1 

101.8 

103.1 

105.4 

106.8 

110.5 

ice. 5 

105.5 

98.0 

105. 8 

123.5 

1250O 

105.4 

105.4 

LO 5. 1 

L 06. 1 

102.4 

101.1 

95.4 

93 .8 

99.8 

100.4 

1C3.5 

104.2 

ice.i 

1C5.4 

104.1 

95.7 

103.3 

121.0 

16000 

105.9 

106. 2 

105. 6 

i G5. 9 

102.9 

100.2 

95.2 

93.9 

90.9 

100.9 

104.2 

105.4 

1C7.6 

106.9 

103. 9 

97. 6 

103.6 

121.3 

20000 

102.5 

101.3 

101. 1 

LOL. 5 

97.4 

96.1 

91 .8 

90 .1 

95. 5 

97.5 

99.8 

1C 1.0 

103.5 

102.5 

100.8 

93.2 

99.4 

117.1 

UVt' L ALL 

129.1 

128.9 

130. C 

L30-C 

126.6 

128.0 

123.2 

121.2 

122. 3 

124.9 

127.7 

ns . 2 

ns. 4 

12 6.8 

125. 1 

121.2 

127.3 

145.1 



TABLE VIII, * Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT 
OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 


[SPL referenced to Pa; PWL referenced to 0. 1 pW 4 ] 


(b) Concluded. 70 Percent speed; fan physical speed, 1555 rpm; fundamental blade passage frequency, 388 hertz 


co 


FktQUrMfY 


50 

63 

83 

1 JO 
126 
1 60 

2 JO 
250 
316 

40J 
500 
6 30 

800 

1000 

1250 

1600 
20 JO 
2603 

3153 
400 J 
50 JU 

63 JO 
800u 
1000J 

125 JO 
16C : 0o 
200'JO 

DVfcR ali 

Cl STANC l 

152*4 M 
304 . 9 * 


(b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 

AM;ie» DcG 


U 

20 

30 

40 

50 

60 

70 

00 

90 

100 

110 

120 

130 

140 

150 

160 



1/3-CC7AV8 BAND SOUND PRESSUPe 

LEVELS 

t SPL 1 

ON 30 

.5 MfcTtR RAO IIS 



77. C 

6 7 .0 

68. 7 

7C.7 

7C.7 

71.4 

72.4 

67 .4 

66. 7 

67.7 

67.4 

71.3 

7 1.7 

7 C .4 

70.4 

65.1 

66.7 

65.7 

67.0 

67.0 

6B.7 

67.7 

69.3 

67.0 

65.7 

66.3 

66.3 

67.9 

70.3 

7C. 3 

69.3 

69. 0 

tf . 6 

68.0 

68.3 

67. 0 

69.3 

67.3 

68 .0 

66 .6 

66.0 

68.0 

68.3 

69.6 

71.6 

71.3 

72,0 

70.7 

74 .4 

74.4 

73. 4 

71.7 

72.0 

74.0 

71.4 

69.7 

71.7 

71.7 

72.0 

72.6 

73.7 

74.0 

73.4 

71.1 

75.0 

77.7 

76.0 

77. 7 

76.0 

74.0 

75.0 

72.7 

75.0 

76 .0 

76.4 

76.6 

76.0 

75.7 

76.0 

72.4 

76.4 

76.7 

75.7 

75.1 

73.7 

73.4 

72.4 

7 3 .4 

74. 1 

74.1 

75.7 

76 .0 

76 .4 

75.4 

74.1 

72*1 

78 .1 

76.1 

76.4 

74.4 

74.4 

71.4 

70 .7 

71.4 

71.1 

72 .4 

73.1 

73.3 

74.7 

72.7 

73.7 

71.4 

31.3 

82.0 

63. 7 

79.3 

77.3 

76.7 

74 .0 

74.0 

75.0 

77.3 

79.0 

79.9 

81.3 

8C.3 

77.7 

74.1 

68.3 

87.3 

86.0 

85.0 

03.7 

83.0 

73 .3 

77.3 

7B.7' 

81.7 

82.0 

83.6 

63.2 

83.0 

80.0 

77. 0 

66.3 

9 5.0 

57.6 

58. 0 

57.0 

97.0 

9J .6 

8 7.0 

06.6 

89.6 

54.3 

96.2 

54.6 

93.0 

51.6 

80. C 

85 .6 

85.6 

85.3 

84.6 

83.6 

B 1 . 9 

79.6 

70.9 

80. 9 

81.9 

04.3 

04.9 

05.3 

84.9 

80.6 

76. 7 

85 .0 

85.7 

85. 7 

34.7 

81.7 

80*0 

78 .7 

70 .4 

ao.o 

83 .4 

04.7 

8 5.0 

€6.7 

87.0 

81.0 

76.4 

£6.4 

85.7 

09. 7 

89.4 

87.0 

84. J 

35 .0 

8 4.0 

85.0 

89.0 

50.0 

91.3 

51.7 

52.0 

07.4 

03.1 

84.7 

05.7 

8 5. 7 

84. 7 

33.1 

30. 1 

78.7 

78.7 

80. 7 

82.4 

85,1 

86.0 

87.1 

86.4 

81.4 

77. 5 

86.3 

87.6 

86.9 

96.3 

R4.3 

81 .6 

79.9 

79.6 

01.6 

82.9 

85.6 

87.2 

89.3 

88.3 

02.9 

79.3 

64 . 7 

65.3 

85. 7 

84. 7 

83.3 

80 . 7 

77 .3 

77.3 

70.7 

0 1.0 

83.3 

64.6 

07.3 

86.0 

81.3 

76.7 

8 3.3 

84.0 

84.3 

33.6 

82.0 

79. u 

75 .6 

75.3 

77. 6 

79.3 

81. 0 

02.2 

05.6 

85.6 

70.6 

74.0 

PI. 3 

82.0 

02.0 

82. C 

80.0 

77.7 

74.3 

73 .3 

76.3 

77-7 

80.0 

€1.3 

S3. 7 

02.7 

77.3 

71.7 

SC. 6 

8 1 . J 

81. C 

80. 6 

79. 0 

77 .0 

73.3 

7 1.3 

74. 0 

76.6 

79.0 

€0.2 

E2.C 

02.0 

75.6 

70.7 


PC .6 

80.2 

80.6 

70.6 

75.9 

71 .6 

70.6 

73.9 

74.9 

77.2 

78.5 

61.6 

8C.6 

75.2 

69.3 

7P.9 

78.9 

79.3 

79.9 

76.9 

73.9 

69.9 

68 .6 

71.9 

73.6 

76.3 

76.6 

80.6 

78.6 

74.9 

68.4 

77.3 

79.0 

77.5 

78.3 

74.9 

75.0 

70.3 

6 6 .9 

71.0 

74.0 

76.3 

77.3 

78.6 

75.0 

73.3 

60.1 

77.3 

77.6 

77.2 

77.6 

74.6 

72.9 

69 .2 

6 5 .9 

70. 9 

72.2 

74.9 

7 5.6 

78.8 

77.2 

73. 8 

67. 4 

74 .9 

75.2 

75.2 

75.9 

71.9 

70.9 

65 .2 

64 .2 

63.9 

70.2 

72.5 

73.9 

77.6 

75.6 

72.6 

65. 1 

71.1 

71.1 

70. 5 

71.9 

68. 1 

66.9 

61.2 

59.6 

65. 6 

66.2 

69.2 

£5.9 

73.5 

71.1 

65.8 

61.4 

£6.7 

7 C .0 

69. 4 

69.7 

66. 7 

64.1 

59.0 

57.7 

62.7 

64.7 

60.0 

69.2 

71.4 

7C.7 

67.7 

61.4 

63.7 

63.0 

62.3 

62.7 

50.7 

57.3 

53 .0 

51.3 

56.7 

58.7 

61.0 

62.2 

64.7 

6 3*7 

62. C 

54.4 

55.4 

96. J 

ICO. 1 

100. 1 

58. 8 

98.2 

93 .4 

9 1.4 

92.4 

95.0 

97. e 

55.3 

55.5 

5 8.9 

55.2 

91.4 






SlDELI HE 

PERCtrIVfcD NOISE LEVELS 






74.1 

81.0 

87. i 

85.8 

90. 2 

90 . 5 

86 .6 

R5.1 

Bt>. 4 

88.7 

91.3 

51.5 

Sl.C 

ee.3 

82.1 

73.9 

6 4 . n 

73.4 

79.3 

82.2 

82.8 

83.2 

79.5 

7 7 .8 

79.0 

01.3 

83.9 

84.5 

83.3 

8C.4 

74.2 

65.6 



4^ 

4 ^ 


TABLE Vm. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT OF TAKEOFF 

NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 


[SPL referenced to 2xl0" 5 Pa; PWL referenced to 0. 1 pW.] 

(c) 86 Percent speed; fan physical speed, 1903 rpm; fundamental blade passage frequency, 475 hertz 

(c-1) Data referred to source and normalized to 1 meter 
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107.8 107.1 108.1 107.8 ilU.4 111.4 110.7 
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109.4 107.1 109.1 111,4 112.1 113.1 113.4 

111.4 111. 4 111.4 112.8 115.1 115.8 115.7 

110.4 116.8 116.8 116.8 118.8 119.8 120.3 

130.1 12S .8 125.8 125.8 127.8 129.1 129.4 

115.1 114.1 113.9 115.8 118.fi 119.0 120.1 

116.2 115.8 L15.8 117.5 119.5 120.5 121.1 

121.9 118.5 116.5 118. 5 122.2 122.9 123.8 

115.9 113.9 113.9 116.5 118.5 119.9 121.1 

116.3 114.0 114.0 116.0 117. 7 118.7 121.3 

115.3 112.6 112.0 115.0 116.3 117.6 115.2 

114.1 112.4 111.1 113.1 114.7 116.4 117.? 

113.9 111.9 109.6 111.9 114.6 115.9 117.2 

113.5 110.2 109.2 110.5 112.8 114.2 115.8 

111.1 108.4 107.4 109.7 111.1' 113.4 113.7 
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105. J 102 .0 102 .3 106.0 108.7 1 10.3 111. I 
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123.2 122.2 115.8 113.2 119.4 137.1 
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115.8 112.1 109.5 103.3 111.0 128.7 
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132.7 150.4 



TABLE VOL - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT 
OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2xl0~ 5 Pa; PWL referenced to 0. 1 pW.j 
(c) Concluded. 86 Percent speed; fan physical speed, 1903 rpm; fundamental blade passage frequency, 475 hertz 


(c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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€7.0 

81.6 
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76.9 

78.2 

80.6 

BL.2 

€4.5 

6C.9 
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7S.2 

76.6 
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Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT OF TAKEOFF 
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NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2x10”^ Pa; PWL referenced to 0, 1 pW .] 

(d) 93 Percent speed; fan physical speed, 2065 rpm; fundamental blade passage frequency, 516 hertz 


(d-1) Data referred to source and normalized to 1 meter 
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TABLE Vni. - Continued. FAR- FIELD NOISE OF 1, 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT 


OF takeoff nozzle area and takeoff rotor setting angle 

[SPL referenced to 2*10“ 5 Pa; PWL referenced to 0. 1 pW.] 

(d) Concluded. 93 Percent speed; fan physical speed, 2065 rpm; fundamental blade passage frequency, 516 hertz 

(d-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 

FREQUENCY ANGLE, DEG 
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TABLE VIII. - Continued. FAB-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT OF TAKEOFF 

NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2Xl(T^ Pa; PWL referenced to 0. 1 pW.] 

(e) 100 Percent speed; fan physical speed, 2221 rpm; fundamental blade passage frequency, 555 hertz 


{e-1) Data referred to source and normalized to 1 meter 
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TABLE VUI. - Concluded. FAR- FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT 
OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 


[SPL referenced to 2*10 ^ Pa; PWL referenced to 0.1 pW.] 

(e) Concluded. 100 Percent speed; fan physical speed, 2221 rpm; fundamental blade passage frequency, 555 hertz 
(e-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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58.5 

89,5 

90.7 

53. G 

89.0 

84.0 

79. 9 

SO JO 

65.4 

06.9 

36.4 

87.4 

64.9 

B2.9 

31 .4 

8 1 .4 

85. 4 

85.0 

86.4 

es .2 

91.4 

£6.4 

02.9 

78.3 

6300 

€2.4 

8 6.5 

34 . 5 

86, 0 

81,9 

82.9 

80 .9 

79 .9 

02.9 

86.4 

£7.9 

££.7 

£S .9 

86.9 

81.9 

77.3 

ROOO 

83.5 

85. 9 

83. S 

B3 . 9 

00.9 

79.9 

78 .4 

78 .9 

82. 9 

84.4 

66.4 

87.3 

89.9 

85.4 

ai .9 

76.9 

lOGOU 

60, S 

81.8 

81 . 3 

81.9 

77.8 

78.4 

75.9 

76.9 

80.4 

82.9 

84.4 

£4.7 

67.4 

83.4 

00.9 

74.4 

12500 

76 . P 

77.3 

76 . 3 

77.8 

73.8 

73.8 

71 .3 

72 .7 

76. 7 

78.7 

80.7 

61.1 

£3 .7 

7S .8 

77.8 

71.3 

160O0 

7^.7 

75.7 

74,7 

75.2 

72.2 

71.2 

69 .7 

7 1.7 

75. 2 

77.7 

79.2 

80.7 

82.2 

79.8 

76. 7 

70.9 


6U? 

6S.2 

63 . 2 

68.2 

65.7 

64.2 

62 .2 

65 .7 

69.2 

71.7 

72.2 

73.7 

75.7 

72.2 

7C.7 

64. 5 

OVi> fit l. 

102. 0 

IG5.C 

1C4. C 

LC5.S 

101.2 

101.2 

101 • 5 

100.3 

L02. 7 

L05.6 

105.9 

LC6.7 

LC6.7 

104.6 

100.8 

98.2 

cisuncP 

152*5 ‘-1 

77.0 

27.6 

Sl.C 

95.4 

93.4 

SI DiELI Nfc 
94.0 95.0 

PfcRCSIVED NUISc IcVtLS 
95.1 97.4 99.7 100. C 

100 .1 

IOC. 6 

94.3 

£7.6 

00.2 

304,* v. 

67.2 

78,9 

82. 7 

87.5 

85.0 

86.3 

B7 ,6 

87.3 

89 . 7 

92.2 

91. 9 

92.1 

92.7 

£6.1 

79.0 

71.5 



cn 
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TABLE DC. - FAR- FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2xl0“ 5 Pa; PWL referenced to 0. I pW.] 

(a) €0 Percent speed; fan physical speed, 1342 rpm; fundamental blade passage frequency, 335 hertz 
(a-1) Data referred to source and normalized to 1 meter 
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POWER 


10 

20 
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4 C 

50 

60 

70 

00 

90 

100 
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130 

140 
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LEVEL 

(PWL) 





1/3-nCTAVfc BAND SOUND PRESSURE 

LEVELS <SPL> CN 

1.0 METER RADIUS 





5u 

63 

fiu 

10 1 * 4 
57.5 
57.9 

97.4 

95.5 
98,1 

105.4 
10V, 6 
102. 7 

1C3.4 

10U.5 

95.2 

104. 3 
101.6 
IOC. 9 

102.6 
lOO. 3 
99.4 

103 .9 
99.5 
97 .2 

103.8 

100.8 
99.4 

101.9 

100.3 

99.4 

100.6 

97.8 

98.4 

101.1 

99.3 

99.4 

10 1.4 
99.1 
98. B 

1C2.9 

1C0.S 

1C1.2 

J C * .4 
104.0 
1C2.7 

.122.3 

121.1 

119.9 

127.5 

126.4 

125.1 

114.2 

113.0 

111.8 

131.9 

130.7 

129.5 

101 

125 

160 

ICC. 9 
103.4 
102.9 

98.9 
105, 1 
103.7 

10 T. 9 
L04.fi 
103. 7 

ICC. 7 
102. 6 
101.4 

101.2 

102.9 

102.6 

99. 1 
101. 6 
99.7 

97,9 
103 .3 
99 .4 

99.7 

102.6 

100.7 

98.9 

100.8 

100.4 

98.9 

102.1 

100.9 

59,4 

1C2.9 

lCl.fc 

se.7 
102.2 
1C3 .3 

99.4 
102.4 
IOC. 7 

ic; .7 
103.6 
1C2.2 

118.4 
117,6 
1 16.1 

123.0 
123. 5 

122.0 

110.5 

110.4 

109.0 

128.2 

128.1 

126.7 

200 

250 

315 

104.6 
ICR. 3 
117.1 

104.4 
108.2 
1 16.5 

103. 6 
106.8 
118. 5 

L 01 .6 

105.0 
1 18.6 

95.8 

103.5 

111.8 

97. 1 
101.5 
109.8 

96 . 8 
99,7 
110.1 

90.3 
100.0 
108 .8 

98. 3 
100, 7 
109.8 

98.1 

102.0 

110.3 

*58.4 
103.5 
1 12.5 

99. 2 
105.3 
112.1 

ICO .4 
1C5.2 

1 13 • C 

1C 1.4 
10*. 8 
1 12.8 

115.1 

113.7 

115.0 

120.7 

119.9. 

119.4 

107.7 
108. 0 
113. 0 

125.4 
125.7 

131.5 

400 
50 ) 
6 30 

111.4 

lC^.l 

111.2 

111.4 
LQ9.2 
1 10.7 

112.0 
109. l 
110.9 

111.7 
1 OH. 9 
112.2 

107.9 
106.4 
1 10.0 

105.2 

102.9 

105.7 

104.4 
102 .4 
103.9 

104.2 

102.6 

104.4 

104. 5 
103. 1 
105.0 

L06.0 

104.4 

107.0 

ica.o 

106.4 
1 10. 0 

ice. 8 

1C7.5 

110.3 

ice. 5 

1C*. 7 
114. C 

11C. 2 
109.4 
1 13.9 

112.2 

110.9 

112.9 

116.3 
1 13* 9 
114.7 

109. 1 

107.2 

110.3 

126.8 

124.9 

128.0 

330 
100U 
12 5j 

ICO. 2 
100.3 
1C7.5 

106.7 

109.6 

108.6 

108.9 
109. 4 
107. 8 

I Cfi.9 

II 0.1 

108. 4 

107.1 

107.3 

1 0t>. 3 

103.2 

103.6 

101.9 

101.7 
101.9 
1UD .3 

102.4 

102.4 

100.6 

102.9 
102.8 

100.9 

104.4 

104.8 

102.9 

107.1 

106.9 

1C5.3 

ICE. 5 

ioe .2 

1C*. 4 

109.* 

109.9 

1G3.1 

110.9 

111.9 
108.8 

111.1 

111.1 

108.1 

111.6 

110.2 

107.5 

107.5 

107.8 

105.8 

125.2 

125.5 

123.5 

1 6 DU 
2v’0J 
2500 

1C7.C 

106.0 

i;w.o 

107.6 

1C6.7 

105.1 

107. 5 
106.4 
105.0 

107. 6 
106. 5 
104. 6 

1 C5.5 
104. 4 
102.5 

101.3 

LQO.U 

98.8 

98 .6 
97 .0 
9S .3 

99 .J 
97.2 
95.6 

100 . u 
98. 9 
97.5 

102.5 

101.0 

100.0 

104.6 

103.9 

102.8 

105.7 

104.6 

1C3.6 

ice . 2 

107.2 
1C5 . * 

1C8.8 

108.0 

106.1 

107.5 
106.9 

104.6 

105. 0 
103.9 
100.7 

105.2 

104.2 
102.6 

122.9 

121.9 
120.3 

3150 
4L 0 1 

5('iJ o 

1C4.1 
1C3 . 1 
1C1.1 

10?. 5 
102.3 
ICO. 6 

1C3.8 
103. 3 
100. 8 

103.4 
1C3.1 
L 01.3 

1 1)1. 1 
1 00. 3 
97.0 

57.8 

96.1 

93.6 

95 .3 

93.0 

90 . 1 

93.9 
92.8 
89 .5 

96.4 
95. 1 

92.0 

99.6 

97.8 

95,1 

1C1.9 

100.6 

58.5 

102.7 

1C1.6 

98.8 

1C4.8 
104. 1 
102- 1 

1C? .6 
1C4.8 
101.5 

1C3.8 
103.3 
101. * 

100.6 

100.4 

98.7 

101.7 

100.8 
98.4 

119.4 

118.5 
116.1 

Ll \jyi 
8)0 ; 
10^0j 

.4 

09.6 

07.fi 

10C. 6 
1 00 . U 
98.1 

99.6 
99. 9 
97.9 

95. 6 
9 9. 9 
98.3 

96.8 
97.1 
94. 9 

94.4 
92.9 

91.4 

90.4 
88.9 
86 ,6 

87.6 

87.4 

84.9 

92.8 

91.9 

89.9 

95.9 

94.4 

92.1 

98. e 
97.5 
95.9 

99.2 

97.8 

95.9 

ICC . 4 
IC1.2 
99,1 

102.1 
ICC • 4 
9E.4 

99.1 

99.2 
97. 0 

95.7 

95.3 

92.9 

97.8 

97.2 

95.4 

115.5 
1 14. 9 
113.1 

1250D 
Kl j’j 
?cjo ■: i 

5 6.7 
5 4,1 

5 2.4 

97.2 

95.6 

92.4 

96. 7 
94.9 
92. 7 

97. 7 
94. 7 
91 . 9 

93.5 

91.4 

88.9 

90.4 

87.4 
64.2 

85 .0 
82 .1 
79 .5 

83.5 

80.4 

78.7 

88. 2 
05.6 
32. 5 

90.7 

83.6 

85,9 

94.3 

91.7 

88.2 

95.0 

92.6 

90.2 

98.2 

95.2 
93.1 

97.4 
95.9 
S3. 7 

97.5 

94.6 
92* a 

92.4 
93.1 

95.4 

94.4 
92. 1 
89.9 

112.1 

109.8 

107.6 

[ v: u.\i i 

1< 1 .7 

1 21 .5 

122.4 

122.3 

1 18. 8 

115.8 

114.8 

115.0 

115. 4 

116.6 

110.7 

119.3 

120.8 

121.9 * 

128.8 1.33.8 

*122.6 

*140.3 


Affected by fan exhaust, 



TABLE IX. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF 

NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2x10" 5 Pa; PWL referenced to 0. 1 pW.] 

(a) Concluded. 60 Percent speed; fan physical speed, 1342 rpm; fundamental blade passage frequency, 335 hertz 


(a- 2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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50 
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70 

ANGLE* OcG 
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160 

50 
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67.7 

L/3-0CTAVfc 6 A NO SOUND PRESSURE 
75.7 73.? 74.6 72.9 71 .2 74.1 

LEVELS 

72.2 

( SPL > 
7 C .9 

CN 2C 

71.4 

.5 METER RA0ILS 
71.7 73.2 76.7 

52.6 

57.8 

63 

6 7 .8 

65. a 

74 .8 

70.8 

72.1 

70.6 

69 .9 

71. L 

70.6 

68.1 

69.6 

65.4 

71.1 

74.3 

91.4 

96. 7 

80 

6 8.2 

66.4 

73. 0 

65. 5 

71.2 

69.7 

67 .5 

69.7 

69.7 

60.7 

65.7 

65. L 

71.5 

72.0 

90.2 

95.4 

10J 

71.2 

6 9.2 

72.2 

71.0 

71.5 

69.4 

68 .2 

70.0 

69.2 

69.2 

69.7 

65.0 

69.7 

72.0 

80.7 

94.1 

125 

7 3*7 

75.4 

75.1 

72.9 

73.2 

71.9 

70.6 

T3.L 

71.1 

72 .4 

73.2 

72.5 

72.7 

73.9 

87.9 

93.8 

160 

72.2 

74.0 

74. 0 

71.7 

72.9 

70.0 

69.7 

7 1.0 

70.7 

71.2 

7L.9 

74.1 

7UC 

73.5 

e6.4 

52.3 

200 

74.9 

74.7 

73.9 

71.9 

7C. 1 

67.4 

67 .1 

68.6 

68.6 

68 .4 

68.7 

65.5 

7C.7 

71.7 

05.4 

91.0 

2 50 

78.6 

78.8 

77,1 

75.3 

73.3 

71.8 

70 .0 

70.3 

71.0 

72.3 

73.8 

75.6 

75.6 

77. L 

84.0 

90.2 

3 15 

87.4 

86.8 

88. S 

88.9 

82. 1 

80.1 

80.4 

79.1 

80. 1 

80 .6 

62.8 

02.4 

83.3 

84.1 

85.3 

09.7 

400 

8 J .6 

81.6 

82.2 

01.5 

70. 1 

75.4 

74.6 

74.4 

74.7 

76.2 

78.2 

79. C 

7a .7 

ec .4 

82.4 

86.5 

5Gu 

78.3 

78,4 

79. 3 

79. 1 

76,6 

73.1 

72 .6 

72 .8 

73. 3 

74,6 

76.6 

77.7 

76.9 

79.6 

81, 1 

84.1 

6 30 

81.4 

8C.9 

81. i 

82 .4 

80.2 

75.9 

74.1 

7 4.6 

75.2 

77.2 

80.2 

80.5 

64.2 

04.1 

83. 1 

84.9 

a 00 

79.4 

78 .9 

79 . 1 

79.1 

77. 3 

73,4 

71 .9 

72.6 

73. 1 

74.6 

77.3 

78.7 

79,0 

01.1 

81.3 

81. a 

1000 

75.5 

78.8 

79. 6 

80.3 

7 7.5 

74.0 

72 .1 

72 .6 

73.0 

75.0 

77.1 

78.4 

80.1 

82.1 

81.3 

90.4 

1250 

78.0 

76.7 

7 7.9 

78.5 

76.4 

72,0 

70.4 

70.7 

71.0 

73.0 

75.4 

76.5 

78.2 

7€.9 

78.2 

77.6 

1600 

77.1 

77 . 7 

77.6 

77.7 

75.6 

71.4 

63 .7 

69 .1 

70. 1 

72.6 

74.7 

75.8 

78.3 

7€ .9 

77.6 

75.1 

200J 

76.5 

76.7 

76. 4 

76.5 

74.4 

70,0 

67 .0 

67.2 

68. 9 

71.0 

73.9 

74.6 

77.2 

70.0 

76.9 

73.9 

2500 

74.5 

75.0 

74.9 

74.5 

72.4 

68. 7 

66 .2 

65.5 

67.4 

69.9 

72.7 

73.5 

75.5 

76.0 

74.5 

70.6 

3150 

73. B 

73.6 

73.5 

73.1 

70. 8 

67.5 

65 .0 

63.6 

66. 1 

69.3 

71.6 

72.4 

74.5 

75.3 

73.5 

70.5 

4000 

72.6 

72.3 

72. H 

72. 6 

69.8 

65.6 

62 .5 

62.3 

64. 6 

67 .3 

70.1 

71.1 

73.6 

74.3 

72.8 

69.9 

5000 

70.3 

65.8 

70. C 

7 C . 5 

66.2 

62.8 

59.3 

5 3.7 

61.2 

64.3 

67.7 

68.0 

71.2 

7C.7 

70. B 

67.9 

6300 

6 5.1 

65.3 

68.3 

60.4 

65.5 

63. 1 

59. 1 

56.4 

61.5 

64.6 

67.5 

67.9 

69.1 

7C.8 

67.9 

64.5 

8000 

67.7 

66. L 

68 • 0 

67.0 

65.2 

61.0 

57 .0 

55.5 

60.0 

62.5 

65.6 

65. S 

69.3 

6F.5 

67.3 

63.4 

10000 

64.9 

65.2 

65.0 

65.4 

62-0 

58.5 

53 .7 

52.0 

57.0 

59.2 

63.0 

63.0 

66.2 

65.5 

64. 9 

60.0 

12500 

6 2.5 

62.9 

62.4 

63.5 

59.3 

56.2 

50 .8 

49 .3 

54. 0 

56.5 

60.1 

60,8 

64. C 

63.1 

63.2 

58.1 

16000 

58.0 

59.5 

53. 9 

58.6 

55.3 

51.3 

45 .0 

44.3 

49. 5 

52.5 

55.6 

56.5 

59.1 

55.7 

58.5 

56.8 

20000 

53.5 

53.6 

53.8 

53.1 

50. 1 

45.4 

40.7 

39.8 

43.7 

47.1 

49.4 

51.4 

54.2 

54.0 

53.5 

56.4 

OVER All 

81.8 

91.7 

92.6 

92.5 

89. 0 

86.0 

85 .0 

85.3 

85.6 

86.7 

88.9 

€9.4 

5G.5 

52.0 

*99.0 

*104.1 

DISTANCE 
152*4 M 

65.7 

73.7 

79.0 

01. 5 

79.5 

5 1 DEL! NE 
77.7 77.3 

PEKCEIVlONOISE LEVELS 
77.5 78* 7 79.9 81.7 

81.5 

62.1 

ei.c 

^0.6 

*79.7 

304.8 M 

56,1 

65.3 

71.0 

73. 0 

71.7 

70. 1 

70 .0 

70.2 

71,3 

72.5 

74.2 

73.7 

74.3 

72.9 

*72.7 

*71. 8 


Affected by fan exhaust, 



TABLE DC. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE AREA 

AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2X10' 5 Pa; PWL referenced to 0. 1 pW.] 

(b) 70 Percent speed; fan physical speed, 1567 rpm; fundamental blade passage frequency, 391 hertz 
(b-1) Data referred to source and normalized to 1 meter 
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100.5 

105.0 
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1C1.8 

110.7 
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L 13. C 
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109. u 
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118.4 
110.7 
U 1.4 

12C.5 

112.2 

112.4 

800 

tuoj 

1250 

l i 4.2 
111.1 
112.7 

116.3 
111.6 
L 13.0 

L 16. 5 
111. 0 
1 12.9 

115.1 

110.5 

112.4 

112.1 
108.9 
1 1©. 7 

109. 3 

106. 4 

107.4 

108.8 
iu5 .4 
105.7 

1L0.6 
10 4.6 
105.0 

1 10. 6 
105. 3 
105. 7 

111.1 

107.9 

108*7 

112.4 

109.8 

109. 9 

114.2 
110.9 
111 .1 

115. 5 
112.2 

1 12.5 

116.9 

113.3 

112.0 

1600 

2000 

2500 

111. A 
1 10. i 
Kg. 7 

111.9 
1 LC.3 
105.2 

111.9 

110.6 

109.1 

111.6 
1 LD.O 
LGfl.9 

10 5. 8 
tea. 5 
1 06. 6 

106.4 
105.0 

103.4 

104 .3 
102 . 1 
lu J .9 

103,6 
10 l .5 
100 .1 

104. 6 

103.0 

102 . 1 

107.1 

106.0 

104.7 

1C9.3 

IC7.6 

106.7 

1C9.9 

108.6 

107.5 

112.1 

111.6 

1C5.5 

112.3 

111.3 
11C. 4 

3150 

4D0vJ 

5000 

ICY. t 
106.9 
J L t . 4 

107.8 
10 6. 9 
1C4.7 

107.4 
107. 1 

105.4 

106. 5 
106.9 
106.7 

1 05. 1 
104. B 
102. 1 

102. 3 
100.8 
58.9 

99 .9 

97.9 

95 .9 

98. 3 
97.1 
94 .4 

101.3 
99.8 
97. 1 

104.1 
102.6 
100 .4 

106,3 

104.9 

103,4 

1C6.7 

105.9 

103.4 

108.4 

106.4 
1C6.6 

105. 3 

108.4 
1C5.6 

6 30J 
8000 
10000 

104.2 
10 6 . 1 
103. 1 

104.8 
L U 4 . 4 
1 j2 . 3 

103.8 
104. 4 
102.6 

L 04. 1 
104. 1 
103.2 

101.8 
lul. 7 
99.8 

99.6 
98, 1 
97. i 

95 .1 

94.7 

92.8 

92. a 
93.2 
91 .3 

97.7 
96. 9 
95.5 

100.6 

99.1 

98.0 

103,5 
102.2 
LOO. 8 

1C3.9 

1C2.4 

1C1.C 

1C4.8 
1C5.4 
104. C 

105.8 

105.2 

103,5 

12 5 0u 
1600 J 
20 ui)0 

1 C 2 • t 
ICC.? 
«9.5 

10 i.5 

99.8 

56.8 

101.3 
99 . 5 
9 7. 2 

103.1 
99.8 
56. H 

99, 1 
96. 8 
94.3 

96.3 
93. 1 
39.8 

92.1 

39.3 

86 .3 

90.5 

07 .3 

8 5.4 

94.3 
91. 5 
88.8 

96.8 

94.7 

92.4 

59.0 

57.5 

54.5 

ICC. 5 
98.2 
95.8 

1C4.C 

100.6 

50.7 

102.3 

1C 1.2 

56.7 

□ VCR \Ll 

* 

125.6 

126.3 

127. 6 

124. 7 

L22.3 

120.3 

119 .8 

117 .8 

1 19. 6 

122.0 

122.8 

123.4 

124.4 

12 ‘.4 


150 


107.2 


102.7 


98. 7 
96.0 



SIMPLE 

POWER 


SOURCE 

LEVEL 

160 

( SPL) 

(PWL) 

I 125. C 

110.8 

128.6 

1 124.5 

110.0 

127.7 

1 123.5 

109. i 

126.8 

1 122.2 

108.3 

126.0 

122.2 

109. 0 

126.7 

119.9 

107. 2 

124.9 

118.6 

105.7 

123.4 

118.2 

108. 1 

125.8 

117.C 

109.3 

127.0 

119.2 

119.2 

136.9 

113.2 

109.9 

127.6 

112.2 

109. 7 

127.4 

112.0 

113.4 

131.1 

108.5 

109.6 

127.3 

107.6 

110.2 

127.9 

105. C 

109.2 

126.9 

103.9 

108. 0 

125.7 

102.0 

106.7 

124.4 

101. c 

105.5 

123.2 

100.5 

104.8 

122.5 

58.3 

102.8 

12 0.5 

97.8 

102.2 

119. 9 

98.0 

101.8 

119.5 

97.3 

100.3 

118.0 

97.5 

99.7 

117.4 

96. 8 

97.3 

1L5.0 

98. 7 

95.0 

112.7 

*1 32. C 

*123. 9 

*141.6 


Affected by fan exhaust. 
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TABLE IX. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF 

NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2xl0" 5 Pa; PWL referenced to 0. 1 pW.] 

(b) Concluded. 70 Percent speed; fan physical speed, 1567 rpm; fundamental blade passage frequency, 391 hertz 
(b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 

in-rur v 'VNGUt DcG 

2) <+u 50 60 7 0 8 0 90 10 o UC 1ZC 13C 1^0 150 16 0 

i / 3— t.u V l 4 <4 NO SC UNO CSS UP:: LtVtLS (SPL) C.N 20-5 MtT£R RADIUS 


5w 

7S ,Q 

71.6 

7 2-3 

75.5 

76-8 

75.1 

75 .0 

6 i 

? 6 * J 

67 •/> 

70-9 

71.3 

7‘t.H- 

71.9 

72 .6 

H } 

7 5 . 1 

69.6 

7 J. S 

69.6 

73.9 

71 . 3 

72.6 

10J 

7 c . 6 

7 1 .3 

7 3. J 

77 . e 

73.6 

71.5 

74 

1 27 

74 .J 

77.6 

76. 1 

74.8 

75. L 

73.3 

74 . 3 

l 60 

7'>. j 

75-8 

76.3 

74.6 

74.5 

‘71.7 

73.2 

20u 

7 ( - 3 

76.5 

70.6 

73.0 

71. ;> 

70.0 

7o .3 


F 0 . -i 

30*4. 

79 . 5 

76.4 

74.5 

74.5 

72 .1 

U5 

f 3 - 1 

P 2 ♦ 0 

82. 3 

79. « 

77.1 

76.6 

75 .5 

4 j .* 

c . ; . i 

«3.4 

65-7 

91.2 

8 7.9 

87.9 

36 .7 

5 jj 

8 3 • 4 

8 2. r > 

8 3.2 

81 . 4 

7 9.5 

77.9 

70 .4 

630 

8,1*2 

3 1.4 

82 .6 

30.7 

79.2 

70, 7 

75 .6 

00 J 

f <.5 

13 6 .6 

87,1 

55.3 

82.3 

79. 5 

79.0 

1000 

f l. i 

H.j 

92 . J 

81 . L 

7 9. 1 

76.0 

75 .6 

12 60 


83.1 

■33 . 0 

82.6 

3 0.3 

77.6 

75 -H 

1*0 ) 

E1.!i 

i2.u 

93 . 0 

81 ♦ 7 

79.9 

76.5 

74 .4 

2 J J ) 

Mt.i 

7* ) * 3 

90-6 

Po 4 C 

78. 5 

75.0 

72 .1 

25u0 

7 8 . 6 

75-1 

7 > . : 

78.9 

7 6. 3 

73.3 

70 .8 

3 i 5 j 

7 7 . ;? 

7 7 .5 

7/4 1 

7 4.6 

74. A 

72 * j 

09 .6 

4 3 J u 

76 44 

76.4 

76.4 

76. 4 

74.3 

70. 3 

67 .4 

5009 

? ■'* o. 

7 7.9 

74. 6 

74. 9 

7 L ♦ i 

63. L 

05 . 1 

FUuO 

7 UC 

7 I « 5 

72 • 5 

72 

7 C. 5 

68-3 

64 • 8 


i . 7 

7 ? .5 

73. 5 

72.2 

4 5. H 

66. 2 

62 -8 

1000 J 

7 ; . 2 

65.4 

45. 7 

70.3 

66.9 

04.2 

55 .9 

12 60 J 

t ►’ 4 i 

6 7.2 

4 7. 1 

68* A 

o4- ti 

62.1 

57 .9 

16L J j 

fc t 4 L 

M.f 

63 . 4 

63. 7 

i)u, 7 

57. J 

53 . 2 

20JO.J 

5 £ *.6 

5 3 -o 

68. 1 

5 ji - 0 

56.5 

51.0 

47.5 

UVLR ALL 

S - . 8 

66.4 

6 7 . A 

54.8 

62.4 

91 .0 

90 . J 

01 ST AMO 






SIO 

> LI Nl 

152 4 4 M 

7 .46 

75 . 1 

A4. 7 

84. 7 

H4.1 

H3.8 

33.2 

30 4 . 8 M 

6 l 4 J 

71. L 

7 4,5 

77- j 

76.5 

76, 5 

76 * J 


7 3.6 

71. C 

7o.5 

73*3 

76.5 

76. C 

74.1 

76.3 

95.3 

71 a 

68.9 

66 .4 

71-6 

72.9 

72-5 

71.6 

75*3 

94. 8 

6 9 ,6 

68.9 

67.9 

71 .9 

72 .2 

72.6 

72a 

74.6 

53.0 

70 a 

70.0 

(0.3 

7 1.6 

7 3.5 

34.2 

72-6 

75.3 

92* 5 

7 3 .6 

72.3 

75.5 

7 5, '8 

75.1 

76.3 

76.1 

7^.3 

92.5 

71 . 3 

a . 7 

73-3 

7 5.3 

75-6 

74.7 

73.7 

74.2 

50.2 

68 a 

69. 1 

7 0.8 

72,3 

7 2.9 

73.6 

72.1 

73.3 

88.9 

70 .6 

72-3 

7 5.3 

77.1 

78.6 

79.6 

8 1-0 

77- J 

8B. 5 

74 

75. 1 

78 .0 

79.0 

75.9 

fic.e 

81. J 

77.5 

87. 3 

32 .7 

36.4 

89.1 

88.6 

£6.7 

68.6 

SC. 7 

66. 5 

89.4 

75.5 

76. 5 

79.2 

79.9 

3 1.1* 

E0.S 

62.4 

80*4 

33.4 

74.2 

75.4 

79.2 

Bo. 9 

81 ,3 

81.6 

82 .6 

80.6 

82.4 

8 j . i 

30.8 

ai -3 

82-6 

£4.4 

66. t 

8 3*1 

04*5 

82.2 

7 4 . 3 

75.5 

78.1 

80*0 

81.1 

8 2.6 

E3.S 

81.1 

78.7 

75.1 

75 . 8 

78-8 

80.0 

81.2 

62.6 

63-1 

81. L 

77. 7 

73.7 

74.7 

7 7.2 

79.4 

£0 .C 

82.2 

82.4 

7S « 5 

75* 1 

7 L * 5 

73.0 

76.0 

77*8 

78.6 

61.6 

8 1.3 

79,0 

73.9 

7 J .0 

72.0 

74*6 

76.6 

77.4 

79 . e 

EC. 3 

77.5 

71.9 

6 3 .0 

71. J 

7 3.8 

76-0 

76,4 

78.1 

7 S . 0 

76.3 

70.7 

6 6.4 

69,3 

72.1 

74.4 

75.4 

77.9 

77.3 

75.6 

70* 0 

6 3 • t» 

66 . 3 

69.6 

72-6 

72.6 

75 -8 

74.8 

74-3 

67.5 

6 1.5 

66.4 

69.3 

72.2 

72 .6 

73.5 

74.5 

7C.9 

66.5 

6 1.3 

65.0 

67 . 2 

70.3 

70 .5 

73.5 

73.3 

70-8 

66. 1 

5 3 .4 

62.6 

65.1 

67.9 

tfi a 

7 L. 1 

7C .6 

68.4 

64*4 

5 6,3 

60. 1 

62 .6 

65.6 

6 6.2 

65.7 

66.0 

66.8 

6 3. 2 

51.2 

55. V 

53.6 

61.4 

62-1 

64.5 

65.0 

62.6 

60-6 

46 .5 

5 J. 0 

53 .6 

56-7 

67.0 

55.8 

59.9 

5 7.2 

59. 7 

8 8 ♦ J 

39- r 

92.2 

92-9 

5 2.6 

54.5 

9 5.5 

52.9 

*102.3 

PkPCt: 

!Vc9 HGISrl L2 

V tl. S 






3 1 .4 

83. 9 

86.4 

86.3 

86.5 

£ 6 * i 

es .0 

79.8 

*79.3 

74.1 

70.6 

79*1 

79.3 

79.0 

78.4 

77-5 

7 1.6 

TL.4 


U1 

CO 


Affected by fan exhaust. 
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TABLE IX. - Continued. FAR -FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE AREA 

AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2xl0“ 5 Pa; PWL referenced -to 0. 1 pW.] 

(c) 86 Percent speed; fan physical speed, 1918 rpm; fundamental blade passage frequency, 479 hertz 


FREQUENCY 


50 

63 

80 

100 

125 

160 

200 

250 

315 

400 

500 

630 

800 
1000 
12 50 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

8000 

10000 

12500 

16000 

20000 

OVERALL 


(c-1) Data referred to source and normalized to 1 meter 

AfvGLE* DEG 


10 20 30 40 50 60 70 80 

1/3-0CTAVF HAND SOUND PRESSURE 

1C3.6 103-1 101.6 103. 7 102. 7 102.2 103.4 104. 1 
1C7.9 103.8 102. <3 102.8 102.6 103.3 103.1 102.8 
ICO. 2 102.4 102. C 102.4 LOO. 7 99.4 98.9 10 1 .2 

1C5.4 1C5.0 105.? 104.7 1C2.2 102.7 102.4 103.0 

1C6.9 107.9 107.5 107.0 106.7 104.2 105.4 105.4 

JC7.2 107,9 107.7 106.1 106.1 105.6 104.6 104.9 

1C7.6 107.9 108. 4 105.1 1C3.6 101.7 101. 1 102.1 

310. 7 112.1 110.7 108. 6 107.1 105.2 104.6 104,6 

112,9 1 12. 1 111. 7 110.2 107.6 106.1 105 .1 105.9 

118.2 120.6 121.2 117.7 116.4 112.6 111,2 111.9 

129.6 132.3 132.8 127.6 127.6 123.0 120.1 121.6 

115. 7 1 15.7 116. 8 1 14. 5 112.7 109.3 108.8 109.0 

115.0 114.8 116.1 115.6 113.1 111.1 109.8 110.8 

118. 2 118.2 119,7 120.7 118.7 118.2 115.2 115.9 

114.1 115.5 115.8 115.1 113.0 111.3 109.6 109.8 

115.8 116.5 117.2 116.8 115.3 L14.2 110.8 H0 .0 

114.1 115.6 116.6 116.2 113.9 112.1 108.9 108.2 

112.4 113.6 114.4 114.1 112.1 110. I 103.1 106.8 

111.5 112.7 113.0 112.7 ill. 2 110.0 U7.5 105.7 

111,4 112.5 112.9 112.9 110.7 100.4 105.0 105.0 

110.3 110.4 111.3 111. 4 108.1 106.8 103.6 102.6 

110.0 110.8 110.5 lie. 6 108.1 100.1 104.3 101.3 

110*9 111.2 111.1 110.6 108.2 1 ut> • 6 102.9 10 1.4 

ICS. 7 109.5 109.0 105.5 106.3 105.5 101.0 99.5 

1C5.3 ICE. 7 103, 3 105.5 105.5 105.2 100.7 99 .2 

107.4 107.4 106. 3 106.4 103.8 102.4 99.3 96.6 

1C5.5 104.5 104.2 104.2 10C. 8 99. 1 95 .3 94.7 

131.3 133 .5 134.0 130.4 125.6 126.4 123.8 124.6 


100 1 10 120 130 140 150 160 

LEVELS (SPL > CN l.C METER RADIUS 

102.2 102.4 102.4 1C2.2 1C2.7 102.2 101.7 102.1 
102.8 102.1 104.1 102.0 102.8 102.8 101.6 103.1 

100.7 100.2 101.5 102.1 102. 5 103.5 1C2.7 104.1 

104.0 104.7 105.0 1C4. 8 ICC. 7 1C7.2 106.4 105.1 
106.5 106.7 107.2 107.5 108.2 107.7 106.4 105.1 

105.7 105.7 106.1 107.0 1C6.6 107.1 104.2 103.1 

102. 7 103.4 103.9 104.3 105.5 1C*. 7 104.1 102.1 

105.4 107.1 107.9 11Q.0 ICS. 9' 110.1 107.7 104.4 

106.4 107.7 108.9 110.0 1C5.5 105.7 106.9 106.8 

113.1 114.6 115.4 115.3 114.9 116.2 113.2 111.1 

123.5 124.6 126.1 125.1 124.5 125.6 123.6 120.3 

110.3 113. 5 114.2 114.6 11*. 0 115.0 111.3 110.4 

111.3 113.6 115. C 116.2 117.1 118.0 112.3 110.7 

117.5 117. 7 120.4 121.6 121.0 123.0 116.5 113.4 

110.5 112.5 113.6 115.5 116. C 116.0 111.0 108.5 

110.7 113.2 114.3 115.3 117.2 117.0 111.3 107.2 

109.6 112.2 113.4 114.2 117.1 116.6 111.2 106.8 

108.3 110.8 112.1 113.7 115.3 115.6 110. 1 105.3 

107.4 110.7 112.2 113.3 114.2 115.C 109.0 104.6 

106.2 109.0 110.5 112.3 113.7 114. 2 109.0 104.1 
103*8 106.9 109.1 109.9 112.3 111.4 108.4 102.0 

105.3 108.0 110.0 110.9 111. 1 111. 8 106.3 101.6 

104.6 106.9 108.9 109.9 111.6 11 1.7 107.4 101.7 

103. 5 105.5 107.0 ICe. 8 110.7 1IC.0 106.7 100.0 

102. 7 105.3 107. 8 ICE. 7 iil.C ICS. 5 107.3 100.2 

100.6 103.8 105.9 107.0 108. € 108.6 105.4 101.8 
98.3 101.5 102.6 105.0 106.8 106.7 102.0 101.5 

126.1 127.5 129.0 125.2 129.4 13C.2 126.5 123.5 


SIMPLE 

SOURCE 

(SPO 


102.8 

103.0 

101.5 

104.7 

106.7 
1C6. 0 

104.3 

108.0 

108.6 

115.6 

126.2 

113.3 


114. 3 
119.2 


114*5 

113.6 

112 . 1 

111.4 

110.6 

106.7 


108. 6 
108.5 
107.2 

107.0 
105. 1 
102.8 

128.8 


POWER 
LEVEL 
( PWL) 


120.5 

120.7 

119.2 

122.4 

124.4 

123.7 

122.0 

125.7 

126.3 

133.3 

143.9 

131.0 

132.0 

136.9 


132.2 

131.3 
129.8 

129.1 

128.3 

126.4 


140,3 

126.2 

124.9 

124.7 

122.8 

120.5 

146.6 



TABLE IX. - Continued. FAR-HELD NOISE OF 1. 2 PRESSURE RATIO* QF-# CONFIGURATION WITH TAKEOFF 

NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 


[SPL referenced to 1^; PWL referenced to 0. 1 pwj 


(c) Concluded. 86 Percent speed; fan physical speed, 1918 rpm; fundamental blade passage frequency, 479 hertz 
(c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


FREQUENCY 


10 


20 


30 


4G 


50 


60 


TO 


ANGLE* OfcG 
80 90' 100 


no 


120 130 


140 


150 


cn 

cn 


1/3-OCTAVE 0AND SOUND PRESSURE LEVELS (SPL) CN 30*5 METER RA01LS 


50 

73 .9 

73.4 

71.9 

74. C 

73. 0 

72.5 

73 .7 

63 

78.2 

74. L 

73.2 

73.1 

72.9 

73.6 

73.4 

60 

7C-5 

72.7 

72.3 

72.7 

71.0 

69.7 

69.2 

100 

75.7 

75.3 

76.0 

75. C 

72.5 

73. J 

72.7 

125 

77.2 

78.2 

77.8 

77.3 

77.0 

74.5 

75.7 

160 

77.5 

78.2 

78. G 

76.4 

76.4 

75.9 

74.9 

ZOO 

7 7.9 

78.2 

78.7 

75.4 

73.9 

72.0 

71 .4 

250 

8 1.0 

82.4 

81 .0 

70.9 

77.4 

7 5.5 

74.9 

3 15 

8i .2 

82.4 

02.0 

9C.5 

77.9 

76.4 

75.4 

400 

ft .4 

DC *8 

91.4 

37. 5 

06.6 

82.8 

81 .4 

• 500 

55. 8 

102.5 

103.0 

97.8 

97.8 

93.2 

9 j .3 

6 30 

£5.9 

8 5.9 

87.0 

84. I 

82.9 

80 .0 

79 .0 

800 

05.2 

85.0 

R6.'J 

85.8 

83.3 

81.3 

90.0 

1000 

88.4 

B>3 *4 

89.5 

90*9 

08. 9 

00.4 

95 .4 

1250 

84.2 

85.6 

05.9 

85.2 

83.1 

01.4 

79.7 

1 60 1> 

8 5.9 

86.6 

87. 3 

R6.9 

85.4 

64.3 

so .y 

2000 

84. L 

85.6 

06 . 6 

06.2 

83.9 

82 . l 

78 .9 

2500 

8 2.3 

03.5 

94. 3 

34.0 ' 

02.0 

80.0 

73.0 

3150 

8 L .2 

8 2.4 

82. 7 

82.4 

3C.9 

79. 7 

77,2 

4000 

80. 9 

3 7.0 

92,4 

82.4 

00.2 

77.9 

75.5 

50 00 

75.5 

79.6 

an. 5 

00.-4 

Jim 3 

7 6,0 

72 .8 

0 100 

78. 7 

75 .5 

79.2 

79.3 

76.8 

76.3 

73.0 

8000 

74.0 

79 . 3 

79.2 

70. 7 

/ 6. 3 

74.7 

71 .0 

10000 

76.8 

76.6 

74.1 

76.6 

7 3.4 

72.6 

&a . i 

12500 

7 5.0 

74.4 

7 4 * C 

75.2 

71.2 

7 J . 9 

66 .4 

160 JO 

71.3 

71.2 

70. 2- 

70. 3 

67.7 

66. 3 

62.2 

20000 

6 6.6 

65.7 

65.3 

65.3 

62.0 

60,3 

56.5 

OVER ALL 

10 1.5 

IC3.7 

LC4.2 

LuO.5 

55.7 

96.5 

93.9 

distance 






SIDE LI NE 

152.4 M 

7ft. C 

86.0 

9J. 7 

90.3 

9L.1 

89.4 

87.7 

304. B M 

66.5 

77.0 

02.9 

82.5 

d3.6 

91.3 

03 .3 


74.4 

72.5 

72.7 

72.7 

72.5 

73.0 

72.5 

72.0 

73.1 

73, 1 

72.4 

74.4 

72.3 

73.1 

73.1 

71.9 

71.5 

71.0 

70.5 

71.8 

72.4 

72.0 

72.8 

73.0 

73.3 

74. 3 

75.0 

75.3 

75.1 

77 .C 

77.5 

76.7 

75.7 

76.8 

77.0 

77.5 

77.0 

78. 5 

78.0 

76.7 

75.2 

76.0 

76.0 

76.4 

77.3 

76.5 

77.4 

74.5 

72.4 

73.0 

73.7 

74.2 

74.6 

76.2 

76.0 

74.4 

74.9 

75.7 

77.4 

78.2 

80.3 

80.2 

80.4 

78.0 

76.2 

76.7 

78.0 

79.2 

80 .3 

80 ml 

0C .0 

77.2 

82.1 

03.3 

84.8 

85.6 

85.5 

€5.1 

£6.4 

B3.4 

9 1.8 . 

93.7 

94.8 

56,3 

55.3 

54.7 

95.8 

93.8 

79.2 , 

30. 5 

83.7 

84.4 

84.8 

£5.2 

86.0 

81.5 

BUG 

81. 5 

8 3.8 

85.2 

86,4 

€7.3 

8 £ ♦ 2 

82.5 

86.1 

87.7 

87.9 

90.6 

91.0 

91.2 

53.2 

86.7 

7 9.9 

30.6 

32.6 

83,7 

85.6 

86. i 

a6.i 

81.1 

80.1 

80. 8 

03.3 

84.4 

85.4 

67.4 

87.1 

81.4 

78,2 

79.6 

82.2 

83.4 

84.2 

87.1 

86.6 

01.2 

76.7 

78.2 

80.7 

82.0 

03.6 

85.2 

B 5 • 5 

80.0 

75.4 

77. 1 

80.4 

£1.9 

03.0 

€3.9 

£4.7 

78.7 

74.5 

75.7 

78.5 

80.0 

81.8 

83.2 

83.7 

70.5 

71.8 

73.0 

76.1 

78.3 

75.1 

81.5 

8C.6 

77.6 

70.0 

74.0 

76 .7 

78.7 

79. 6 

75.8 

8C.5 

75.0 

69.5 

72.7 

75.0 

77.0 

78.0 

79.7 

75.0 

75.4 

66.6 

70.6 

72.6 

74.9 

75.9 

77.8 

77, L 

73. B 

64.9 

63.4 

71.0 

73.5 

74.4 

76.7 

75.2 

73.0 

60 .5 

64. 5 

67.6 

69.0 

70.9 

72.7 

72.4 

69.3 

55 ,3 

59. 5 

62.7 

63.8 

66.1 

67.5 

67.8 

64. 0 

94.7 

96. 3 

97.6 

99.1 

59. 2 

59.4 

IOC. 2 

56.6 

PERCEIVED NCIS6 LEVELS 





8 P . 7 

90. 4 

91.9 

92.8 

92.1 

51.2 

SC .0 

83.7 

81 .4 

63. 1 

94.5 

65.4 

84.5 

83.4 

62.1 

75.7 


160 


72.4 

73.4 

74.4 

75.4 

75.4 

73.4 

72.4 

74.7 

77.1 

81.3 

SO. 5 
80.6 

80. 5 
83. 6 

70.6 

7 7.3 

76.8 

75.2 

74.3 

73.6 

72.0 

70.3 
69. 8 

67.9 

65.9 

65.5 

63.0 

93.6 


76.2 

67.8 



TABLE IX. - Continued. FAR-FIELD NOISE OF L 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE AREA 

AND APPROACH ROTOR SETTING ANGLE' 


FREQUENCY 


50 

63 

80 

100 

125 

160 

200 

250 

315 

400 

500 

630 

800 
1000 
12 50 

1600 
2C Oo 
2500 

3150 

4000 

5000 

6300 
R0 00 
10000 

12500 

16000 

20000 

OVER AL l 


[SPL referenced to 2x10“^ Pa; PWL referenced to 0. 1 pwj 


1C 

(d) 93 Percent speed; fan physical speed, 2081 rpm; fundamental blade passage frequency, 

(d-1) Data referred to source and normalized to 1 meter 

AfsGLE, 0£G 

520 hertz 

SI MPLE 
SOURCE 

POWER 

LEVEL 

20 

30 

4 C 50 60 70 8C 

1/3-OCTAVE BAND SOUND PftcSSURc 

90 100 UJ 

levels <spli cn 

12C 130 140 

1.0 METER- RAD IIS 

150 

160 

(SPL) 

IPWU 

1C ' * 3 

ICC. 6 

101.6 

ICO. 5 

101. 0 

102.1 

LQ4 . 6 

101.8 

L02.3 

10 1.6 

102.3 

102.1 

1C2.3 

1C2.6 

103.0 

124. 9 

110.4 

126. 1 

104*0 

10C.B 

10G. 5 

99.0 

100.2 

106.0 

105 .8 

100.3 

106.8 

105.5 

102.2 

104.4 

103.2 

103.3 

104.7 

123.2 

109.5 

127.2 

1 C 2 « 7 

IOC. 9 

99.9 

98.6 

95.6 

1 03 . 6 

104 .7 

100.7 

104. 2 

103 .6 

102.4 

10 3.8 

103.6 

1C4 • 1 

105.4 

122. 3 

108.5 

126*2 

1C7.9 

105.0 

105. 9 

105.4 

104.0 

108.0 

107 .2 

104.7 

105.0 

106.2 

IC5.0 

ioe.8 

1C7.5 

1C € . 5 

ice. 5 

121.6 

109.4 

127. 1 

106*3 

108.2 

107. 5 

107.5 

107. 0 

106.5 

i 05 .3 

105 .3 

106.8 

108.3 

108.7 

100.4 

108.5 

108.2 

108.0 

120.4 

109. 5 

127.2 

1 C 7 ♦ 5 

105.2 

108.4 

106. 6 

106.9 

106.7 

106 .2 

106.4 

106. 6 

107.7 

1C7.9 

106.5 

IC7.9 

107.9 

106.9 

1 19.9 

109.2 

126.9 

ice.R 

1C5.6 

1C8.3 

104.6 

105. O 

103.8 

103 .6 

103.8 

103.5 

104.3 

105.0 

1C5.2 

1C7.C 

106.6 

1C6.1 

117.5 

107. 1 

124.8 

113.4 

112.2 

111.2 

109. 9 

108.5 

109. 0 

107.0 

107.7 

100.4 

109.5 

l 10.2 

111. 3 

111.5 

ii no 

100.4 

117.3 

110.4 

128.1 

113.9 

113.4 

112. 6 

110.7 

105.2 

IO0.2 

107 .7 

107.9 

100. 2 

108.9 

110.1 

1 1 no 

112.1 

11 j .6 

107.9 

116.3 

110*5 

128.2 

HE. 8 

115.4 

117.3 

1L6.4 

115.3 

1 13.9 

112 .9 

111*4 

112. 1 

113.4 

113.8 

114.7 

114.6 

114,6 

110. 6 

116.1 

114.3 

132*0 

125.1 

127.4 

130.1 

132.7 

130.4 

123.9 

130.2 

125.7 

124.9 

125.6 

126.1 

128.2 

127.1 

125.6 

123.4 

122.3 

127.8 

145.5 

117*6 

l 18.1 

119. e 

120.1 

118.1 

113.8 

115 .9 

114.4 

1 14. 6 

115.9 

116.9 

118.0 

118. 4 

110.4 

113. 8 

115.2 

117* 1 

134.8 

116.5 

1 16.6 

116.6 

1 15.6 

114.5 

112.1 

111 .8 

112.1 

113.3 

115.1 

116.8 

117.4 

110.5 

118.6 

112.1 

113.2 

115.5 

133.2 

120.6 

12C.1 

121.8 

121.8 

121. 1 

113.8 

118 .3 

117 .6 

i 17 . 8 

119.9 

1 19.9 

121.9 

123.4 

123.3 

116.4 

115. 7 

12 0.4 

130.1 

116*0 

1 16.3 

117. 2 

116.2 

115,3 

L13.2 

111 .7 

112.2 

113.0 

115 .0 

1 16.2 

117.4 

118.3 

117.7 

111.8 

111.4 

115.4 

133.1 

117.9 

113.6 

119. 5 

115.3 

118.4 

116.1 

L 14 .6 

113.9 

113. 6 

115.6 

1 17.3 

1 16,4 

120.3 

lie. 8 

112.8 

111.0 

11 7.2 

134.9 

116.3 

117.0 

118.2 

118.2 

116.3 

113. 7 

111.0 

111.8 

112, 2 

113.8 

1 16.2 

1 16.6 

1 19.3 

1 18*0 

112.3 

109.6 

115. 7 

133.4 

114.7 

L L4.9 

116. 2 

115.9 

114.7 

112.4 

111.4 

110.5 

111.0 

112.7 

114.7 

115.3 

117.9 

116.5 

111.2 

109.1 

114.2 

131.9 

114.1 

114.6 

115.7 

115.2 

114. 1 

112.4 

111.6 

109.9 

1 10.4 

112.9 

114.6 

115.5 

1 16.7 

in.z 

1 10. 4 

108*5 

113.8 

13L.5 

113.9 

1 14.2 

115.9 

115.0 

114.2 

111*5 

10? .9 

109.2 

109.9 

111.4 

113.5 

114.3 

116.5 

115.5 

110.9 

106.9 

113.2 

130.9 

1 13.2 

112.5 

114.0 

1 14.0 

11 1.4 

109.2 

107 .5 

106 .7 

107.2 

109.2 

111.9 

112.0 

115.5 

113.2 

110.2 

105.5 

111.4 

129.1 

112.3 

112.8 

113.3 

113.1 

111.6 

llu.6 

108 .3 

105.8 

108.6 

110.4 

112.8 

113.4 

113.5 

114.1 

108.8 

104.7 

111*5 

129.2 

113.5 

113.2 

114. 0 

1 13.7 

111.7 

109.4 

107 .0 

106.2 

108. 0 

109.9 

112.0 

112.3 

114.9 

113.5 

109.4 

105.3 

111.4 

129.1 

112.4 

ill. 3 

1 12. 0 

L 12. 9 

109. 7 

103.7 

105.4 

104.8 

107.2 

108.9 

111.2 

111.2 

113.5 

112.0 

108.9 

103. 7 

110.2 

127.9 

112.2 

111.0 

111.5 

112.8 

108.8 

108.0 

105.2 

104.0 

106. 8 

103,5 

U1.0 

111.4 

114.2 

112*2 

109. 8 

104. 7 

110. 1 

127.8 

1C5.8 

109.5 

109. 6 

110.1 

106.6 

105.1 

102 .6 

101.6 

104.6 

107.0 

109.5 

110.1 

111.6 

111.3 

108.3 

103.1 

108* 2 

125.9 

108.2 

IC6.8 

107. 3 

107.3 

1 C4.6 

101.9 

99 .4 

99.8 

102. 0 

105.0 

106*8 

108.4 

110.5 

1C5.8 

106.1 

102.5 

106.2 

123*9 

129.9 

130-0 

132.7 

134.2 

132.2 

127.0 

131.3 

127.9 

127.8 

129.0 

129.9 

131.4 

131.5 

13C.9 

127. C* 

131.5 

*130. 7 

*140.4 


Affected by fan exhaust, 



TABLE IX. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF 


Ui 


NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2xl0” 5 Pa; PWL referenced to 0. 1 pW.] 

(d) Concluded. 93 Percent speed; fan physical speed, 2081 rpm; fundamental blade passage frequency, 520 hertz 


frequency 


(d-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 

ANSLE? , 

20 30 .0 50 60 70 B0 90 100 110 12C 


130 140 150 160 


l/ 3 _C.CT*V E SANO SOUND PHESSUPl LEVELS (SPL. CN 20.5 METER RAO US 

73.6 7 C .9 71.5 7C.8 71.3 72.4 74 .9 72.1 72.6 71.9 72.6 12.4 

rr. 3 C 7U2 7 jl 2 IVA Itl 75:0 7 1 .0 74.5 73.9 72.7 74.1 73.9 74.4 

. 7 ?K . 7 74.3 78.3 77.5 75 .0 75.3 76.5 75.3 77 .1 77. £ 7E.8 

ll:t : 7.1 77. 6 77.3 76.8 77.1 76 1 77 -6 79.0 78^ ^ ^ 


1C 1 75.9 78.6 74.9 75.3 

£3*7 82-5 81.5 B0. 2 78.8 

BA. 2 83.7 82.9 81.0 79.5 

86.0 85.6 B 3. 0 86.6 55.5 

55.3 97.6 100.3 102.9 10C-6 

87.8 80-3 89. R 90-3 aR * 3 

86.7 86.3 86.8 65.8 84.7 

Su.B 90.3 92.0 92. C 91.3 

86.1 86.9 87.3 86.3 85.4 

68.0 8E.7 90.0 85.4 88.5 

86.3 87.0 68.2 8B.2 86.3 

84.6 64.8 86.1 85*6 84.6 

£3.0 84.3 85.4 84.5 83.8 

83.4 63.7 85.4 84.5 83.7 

82.4 81*7 83.2 83.2 30.6 

81.0 81.5 62.0 01. » SC. 3 

61.5 81.3 82.1 31.8 ?9.8 

79.5 78.4 79.1 30.0 76.8 

77.9 76.7 77.2 78.5 74.5 

73.7 73.3 73.5 74.0 70.5 

t5 # 3 63. 0 69.5 63. 5 65.7 

99.9 1CC.9 102.8 104.3 102.4 


Dl STANCE 

152.4 M 
304.8 » 


74.2 93.8 flq ' 9 q3 * 7 93 ’ 8 

64.3 75.2 01.9 * 6 - a 86,2 


74.1 
79.3 
7b. 5 

73 .5 
77 .3 
78.0 

74.1 
78 .0 

78.2 

73.8 

78.7 

78.5 

74.6 

79.8 

79.2 

75.3 
00*5 

80.4 

75.5 

01.6 
81.3 

77.2 

01.8 

82.4 

76.9 
81.3 

81.9 

84 . 1 83.1 

94.1 100*4 
34.0 87. L 

81.6 
95.9 
8 4.6 

82.3 
95. 1 
84.8 

83.6 
95.8 
86 .1 

84.0 
56.3 

87.1 

84.5 

90.4 

08.2 

65.0 

57.3 

88.6 

84.8 

55.8 
06.6 

82.3 
89.0 

83. 3 

82 .0 
86.5 
81 .8 

82.3 
8? .3 
8 2.3 

83.5 
88.0 
83. 1 

85.3 

90.1 

85.1 

87.0 

90.1 
86.3 

ei.fi 

92.1 
E ? » 5 

60.1 

93.6 

60.4 

68.8 
93.5 
87 .8 

86 . 2 
83.7 
32.3 

84.7 

81 .8 
Hi . 3 

84.0 
81.6 
80 .4 

33.7 

82.2 

80.9 

85.7 

83.8 
B2.6 

87.4 

86.2 

e4.6 

88 .5 
66.6 
6 5.2 

50-4 

65.2 

07.6 

E 8 .9 
8E.0 
£6.4 

82.1 
81. 0 
78.4 

81 .3 
79 .4 
76.7 

79.6 

78.7 
75.9 

80 . 1 
79. 4 
76.4 

82.6 

80.9 

78.4 

84.3 

63.0 

81.1 

8 5.2 
82.8 
81.2 

£6.4 
66. C 
64.7 

85.9 

65.0 

82.4 

79.3 

77.5 

75.8 

77 .0 
75 .1 
72 .5 

74.5 
74.3 
71 .9 

77.3 
76. 1 

74.3 

79.1 

78.0 

76.0 

81.5 

80.1 

78.3 

62.1 

00.4 

16.3 

62.6 
83. C 

81. C 

82.8 

81.6 

75.1 

73.8 

69.0 

63.1 

70.9 
65 .5 
60 .6 

69.7 
65.5 
60 .9 

72.5 

68.5 
63. 2 

74.2 
70.8 
66 .1 

76.7 

73.3 

68.0 

77.1 

73.9 

69.5 

75.9 

15.5 

71.6 

77.9 

75.1 

7C.9 

97. a 

101 .5 

98 .1 

57.8 

99.0 

99.9 

101.4 

1C1.6 

10C.9 

S IDcLI Nc 

Pfc RCic IV £0 NCISc LEVELS 




9i.O 

83.4 

94 .4 
87.2 

92.2 

84.9 

92. 3 
85.0 

93.4 

86.0 

94.0 

86.4 

54.5 

86.9 

53-6 

65.8 

5C.7 

82.7 


74.1 95.2 

75.0 93.5 

75.7 92.6 

70.8 91.9 

78.3 90.7 

77.2 90.2 

76.4 87*8 

78.7 87.6 

78.2 06.6 


77.5 73.4 

77.5 73.4 

76.0 70.8 

75.5 70.4 

72.1 66.9 

67.2 63.6 


* Affected by fan exhaust. 



TABLE DC. - Continued. FAR-FIELD NOISE OE 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE AREA 

AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2xl0‘ 5 Pa; PWL referenced to 0. 1 pW.] 

(e) 100 Percent speed; fan physical speed, 2238 rpm; fundamental blade passage frequency, 559 hertz 
(e-1) Data referred to source and normalized to 1 meter 


FPECUifNCY 

10 

20 

30 

6 C 

5 0 

60 

70 

A l\G 1 6 * DEG 
80 90 100 

110 

120 

13C 

160 

150 

160 

SIPPLE 
SOURCE 
( SPL) 

POWER 
LEVEL 
1 PWL J 





1/3-0CTAVL- HA NO SOUND PRESSURE 

LEVELS tSPU CN 

l.C MtTER RAD I IS 





5u 
63 
8 ) 

1C7. 3 
105*7 
1(P,3 

105.9 
lu5.2 
LOS . 1 

105.1 
103. 2 
106. 8 

106. C 
106. 3 
1C6.S 

106.6 
L 03. H 
109.1 

106.1 

105.3 

111*1 

103 .3 
102 .0 
ioa .3 

101.3 

101*1 

106.0 

105. 8 
104.6 
110.3 

103.6 

102.5 

108.5 

105.9 

105.3 

109.8 

105.9 

105.2 

1C7.0 

103.6 

103.3 

1C6.3 

1C 6 • 5 
105.0 
106.3 

107.6 
107.3 
108. 5 

114.6 

116.5 

115.4 

105.9 
l 06. 0 
109.0 

123.6 

123.7 

126.7 

10) 
125 
16 0 

JCF.2 

iL^.C 

J1C.9 

1C7.C 

109.5 

111.7 

107. 1 
LI 0. 6 
112. t 

105.1 
110.0 
L'l 1 . 7 

106. 7 
108.9 
109.8 

1 Ob . 2 
108*6 
108.3 

105 .7 
103.5 
107 .8 

106 .5 
107. 8 
107.7 

106.5 
109.7 

109.6 

107.6 

110.4 

112.2 

1C8.1 
1 11.7 
1 11.6 

ice. s 
111.6 
112,8 

1C € - € 
111.2 
111.2 

1 C 5 .6 
111.7 
1C*. 6 

ICS. 6 
110.5 
110.1 

114.6 

114.2 

114.1 

107.9 
110.3 
110. 8 

125.6 

128.0 

128.5 

2JJ 

2SJ 

315 

111*5 
] 16.6 
115.1 

L 11.2 
116.2 
116.6 

L 12. 7 
113. R 
m.9 

L 10. 0 
111.9 
112.6 

i C 7, 6 
111.3 
l 10.6 

109.0 

109.3 

109.3 

103 .0 
107 .6 
108.9 

ID 5, 7 
108 *3 
108.9 

107. 1 
109.6 
110.3 

108.9 
111. 2 
112 .6 

1C8.9 
113.2 
1 13.6 

1C9.1 

113.2 

113.3 

1 1J.C 
113. 3 
113.2 

1C9 .5 

112. a 
112.0 

107.7 

109.7 
109.4 

111.6 

110.9 

110.6 

109. 1 
111.6 
111.9 

126.8 

129.3 

129.6 

400 
500 
6 30 

118.1 

126.6 

126.6 

117.1 

1 27 .5 

127.2 

118. 2 
13J.6 
130.1 

1 15. 8 
125* 7 
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TABLE IX. - Concluded. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF 

NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2 >10‘ 5 Pa; PWL referenced to 0. 1 pW.] 

(e) Concluded. 100 Percent speed; fan physical speed, 2238 rpm; fundamental blade passage frequency, 559 hertz 

(e-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE X. - FAR -FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAKEOFF NOZZLE AREA 


AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2xlQ‘ 5 Pa; PWL referenced to 0. 1 pW.] 


(a) 60 Percent speed; fan physical speed, 1307 rpm; fundamental blade passage frequency, 326 hertz 


(a-1) Data referred to source and normalized to 1 meter 
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TABLE X. - Continued. FAR- FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT 
OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2x1 O' 5 Pa; PWL referenced to 0. 1 pW.] 

(a) Concluded. 60 Percent speed; fan physical speed, 1307 rpm; fundamental blade passage frequency, 326 hertz 
(a-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE X. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAKEOFF NOZZLE 

AREA AND APPROACH ROTOR SETTING ANGLE 


[SPL referenced to 2x10 ® Pa; PWL referenced to 0. 1 pW.] 

(b) 70 Percent speed; fan physical speed, 1526 rpm; fundamental blade passage frequency, 381 hertz 
(b-1) Data referred to source and normalized to 1 meter 
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TABLE X. - Continued. FAR- FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT 
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OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 


[SPL referenced to 2x10“^ Pa; PWL referenced to 0. 1 pW j 


(b) Concluded. 70 Percent speed; fan physical speed, 1526 rpm; fundamental blade passage frequency, 361 hertz 


(b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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76.3 

73.1 

69.6 

65.4 

65 .6 

68.8 

7 0.6 

73.1 

72.7 

76.6 

77. 7 

75.1 

69. 5 

5000 

74 .2 

74.4 

73.7 

74.6 

70. 6 

66.6 

62 .2 

6 1 .7 

66.4 

67.8 

71.1 

70.4 

74.1 

74.1 

72.6 

65.5 

63 00 

72.1 

7 2 . 0 

71 . 8 

72.2 

68.5 

67.2 

62 .2 

59.7 

64.3 

6 7.8 

7C.7 

7C.8 

72.2 

74.5 

7C.3 

65.7 

8000 

71.6 

7 2.3 

71.5 

71 . 6 

68. 0 

64.8 

59.3 

56.5 

64. 5 

65.6 

68.8 

£8.5 

72.3 

72.3 

70.5 

64.2 

10000 

67.9 

68.5 

6 7.8 

68.8 

64.8 

61.9. 

55.8 

5 5*1 

60.8 

62.3 

6 5. 8 

65.5 

69,3 

69.1 

66.8 

61.2 

12 500 

6 5.6 

66.6 

65.1 

67.2 

62.7 

60.1 

53.2 

52.2 

58.7 

59 .6 

63.0 

62.0 

67.1 

66 .2 

£5.2 

58.4 

16000 

62.6 

63.5 

62 .6 

63.3 

59,3 

56.1 

49 .8 

49 .3 

54.4 

56.5 

59.4 

55.0 

63.6 

62.3 

60.4 

56.8 

20H00 

61.5 

1 1.3 

60. 1 

61.1 

55.3 

52.9 

47.3 

48.4 

53.0 

53.5 

56.0 

57.0 

£1.3 

6C.7 

58.7 

55.4 

OVfcR AL l. 

5 5.8 

54.6 

57.1 

54.7 

53.4 

91.9 

88.5 

87.6 

87.7 

89.5 

91.8 

51.3 

52.2 

94.4 

91.0 

87.3 

DISTANCE 
152.4 M 

70.6 

77.4 

83.9 

84.5 

84.9 

SID 

84.3 

til NE 
81 .6 

PERCE 1 VE0 NUISt LEVELS 
81.1 01.9 83.7 85.7 

84.1 

£4.7 

84.1 

78.0 

69.9 

304. e M 

61.3 

69.0 

76.2 

76.8 

77.5 

77.1 

74 .4 

73,9 

74.6 

76.4 

78.3 

76.5 

77.0 

76.2 

69.8 

61*3 
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TABLE X. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAKEOFF NOZZLE 

AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2x10 ® Pa; PWL^referenced to 0. 1 pwj 
(c) 86 Percent speed; fan physical speed, 1868 rpm; fundamental blade passage frequency, 467 hertz 
(c-1) Data referred to source and normalized to 1 meter 


FKEOlltNrY ANGIE f Of:G SIMPLE POWER 

, , _ _ SOURCE LEVEL 

K 20 *0 40 *50 60 70 80 90 10U 110 12C 130 140 150 160 < SPL» (PWD 

1/3-UCTAVfc BAND SGUNO PPESSUPl LEVELS (SPL) CN 1.0 METfcrt RADIUS k 


50 

63 

80 

58.6 
109.4 
55. C 

96.1 

95.6 

99.1 

47. 3 
99.3 
93. 5 

S7.1 
97.6 
4 7.5 

96.1 

97.4 

87.6 

97.3 

101.3 

97.5 

97 .6 
1J5.9 
96.8 

97.6 

100.3 

97.1 

97.0 

99,9 

97.3 

97.8 

101.8 

97.6 

88.5 

103.6 

100.1 

ICC. 5 
103.5 
1 C l - 4 

S8 . 1 
100.8 
ice. e 

9S.5 

101.6 

1C2.6 

103.0 

104.1 
104.0 

SS. 5 

101.0 

102.0 

98.5 

102.3 

99.7 

116.2 

120.0 

117.4 

1 00 
125 
160 

104.8 
ICS. 5 
1C6.8 

104.6 

109.0 

IC7.9 

104.3 

107.3 
103. 4 

104. 1 

108.3 

107.3 

103.0 

109.5 

106.6 

104. 5 
lu5 . 7 
107-9 

1U2 .0 
113 .0 
106 .6 

10L.0 

110.7 

106.4 

104. 0 
106. 3 
106.0 

104.1 
106 .5 

105.1 

104. t 
107.0 
105. 4 

104.7 

106.9 

106.4 

105. 8 
1C7.7 

ice.l 

1C?. 6 
107.8 
1C5.8 

105.5 
108.7 

104.6 

103.5 
104. a 
103.8 

104.2 
108- 1 
106.5 

121.9 

125.8 

124.2 

200 
2 50 
315 

1C7.8 

110.2 

112.0 

1C8.6 
110.8 
1 11. 9 

107.0 

103.8 

110.9 

106. C 
107.8 
109.7 

1C4.3 
1U7.3 
107. 7 

101.6 
1 u6. 3 
106. 4 

100 .6 
103 .0 
104 . 4 

10 1 .6 
10 3.2 
104.0 

101.1 

105.0 

105.9 

lui .5 
106.0 
106 .9 

1C3.6 
107. H 
1CB.5 

1C4.1 

109.1 

106.8 

‘ 1 C5 * C 
109.2 
•ICS • 2 

1C4.8 
lCf .7 
1C? .9 

103.6 

106.0 

106.5 

102.9 

103.9 
103.9 

1G3.S 

107.2 

108.0 

121.6 

124.9 

125.7 

400 

500 

630 

] ie.1 
125.7 
113.9 

123.1 

131.9 

114.7 

124.4 

133.5 
114.9 

118.9 

126.9 
114.4 

116. 1 
123. 9 
112.5 

112.6 

118.9 

109.4 

no .1 

114.7 

106.9 

111.4 
117 .7 

106.9 

113.2 

120.0 

108.9 

113.0 

120.7 

lll.u 

1 15.4 

122.7 

112.7 

115.7 

121.5 

113.3 

1 16.6 
123.4 
114.7 

116.9 

124.9 

114.9 

112.6 

119.7 

109.9 

ln.e 

119.3 

107.4 

116.7 

124.7 
112.1 

134.4 

142.4 
129.8 

800 
1000 
12 50 

114.4 

116.4 

114.4 

115.1 
118.3 

115.2 

115.4 
118. 8 
115.4 

J 15.4 
118.8 
1 15. 7 

114.7 
1 1 9. 9 
114. 5 

1L2.1 

116.6 

111.9 

109.9 
115 .9 
107 .9 

110.7 
117.9 
10 7.9 

112.7 

119.6 

109. 2 

113.6 

na.6 

11 1 .4 

115.7 

120.9 

113.2 

1 17 .0 

122.4 

114.4 

1 17.6 
121.8 
115.2 

117.2 

12C.6 

114.5 

111.7 

115.8 

109.9 

111.0 

118.3 

107.4 

114.6 
119.5 
L12. 9 

132.3 

137.2 

130.6 

1600 

2000 

2500 

114.3 

114.2 

112.5 

115.3 
115.7 
1 13.1 

115. 6 
115.4 
113. 1 

1 16.1 
] 15.9 
114.5 

I 14.8 

I I H* 4 
l 12.5 

112.3 
1.1 1.0 
108.6 

107 .3 
106.9 
105.1 

107.1 
105.9 
104 .1 

108.8 
108. 7 
107.5 

110.8 

110.5 

109.5 

1 12.5 
1 12.4 
112.1 

113.4 

113.5 
112.7 

115.5 

115.5 

114.0 

114.6 
115.2 
1 14.5 

109. 1 
110.2 
109.1 

105. S 

106.4 

105.5 

112-8 

112.7 

111.3 

130.5 

130.4 

129.0 

31 50 
4000 
5000 

1J 1.1 
1 1 1.6 

U.9.7 

1 12.5 
1 L 1.7 
1 10.0 

111. 3 
111. 9 

109.7 

112. t 
112.9 
111.8 

111.0 
1 10. 9 
105.0 

108.5 

107.6 
105 .2 

194.0 

102 .4 

103 .0 

10 2.8 
10 2 .4 
99.3 

106. 1 
105.6 
103. 5 

109.3 

107.4 

105.5 

1 1 1.5 
IG9.9 
1C8.7 

112.3 
11 1.0 

ioe.5 

112.6 
1 12.9 
Lll.C 

114.1 

113.2 
ICS. 8 

108.7 

108.7 

107.3 

104.6 
104.0 

101.6 

110.4 
109.8 
107. 8 

128.1 

127.5 

125.5 

63 GO 
9000 

luoon 

JC8. 6 
1C8.9 
1C 7.3 

109.6 

109.9 

107.9 

ICG. 4 
100.7 
106.1 

105. t 1 
110.2 
ice. 8 

107.3 
10 7.2 
1 04. 9 

105.9 
104.4 
1 u 'J . 1 

100.3 
98,9 
9f> .6 

98.1 
97.9 

96.1 

102. 3 

103. 2 
100. B 

106. L 
104.9 

102 .8 

tea.* 

107,5 

IC5.B 

1CS.1 

107.2 

105.2 

ICS. 6 
l 10.1 
1C8.2 

1 1C. 4 
109*4 
107.3 

105.6 
106.4 

104.6 

101.8 

101.1 

99.4 

107.2 
106. 8 
104. 9 

124.9 

124.5 

122.6 

12 SCO 
16000 
20000 

ICE. 7 
105-6 
ICO. 3 

107.2 

106.3 
106.9 

1 C 5 ■ 4 
105.0 

19'«.9 

108.4 

106.1 

10'*. 8 

104. 7 
102.9 
102.2 

102. 5 

100.6 
99. 7 

95 .9 
c >4 .1 
93.9 

94.3 
93.5 
94. J 

1JU . ? 
99. 3 

101. 1 

102 .2 
10 1.1 
102.3 

105.2 

103.9 

103.4 

1C5.3 

1C4.3 

104.5 

1C8.4 

1C6.6 

1C7.4 

1C6.4 

105.8 

105.9 

104. 5 
102.1 

103. 5 

96.4 
90.9 
99. 2 

104.5 
103. 1 

103.5 

1 22.2 
120.8 
121.2 

OVER AU 

12b .9 

13 ? .3 

134. ( 

130. J 

127.9 

124.3 

121 .7 

123.0 

124.9 

125.4 

127.5 

127.8 

128.8 

12S.0 

124.5 

123.7 

127.9 

145.7 



TABLE X. - Continued. FAR- FIELD NCSSEOF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT 


OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
jfiPL referenced to 2*10’^ Pa; PWL referenced to 0.1 pW.] 

(c) Concluded. 86 Percent speed; fan physical speed, 1868 rpm; fundamental blade passage frequency, 467 hertz 
(c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


FPFCUcl^CY 

10 

20 

30 

4C 

50 

60 

70 

ANGLE, OeG 
80 90 

100 

no 

120 

13 C 

140 

15C 

160 




1/3-OCTAVr 8 ANO SOUND PRESSURE 

L tV E L S 

(SPL) 

CM 2C 

.5 METfck RAOUS 



50 

61 

eo 

( 8.9 
75.7 
65 .3 

66.4 
69,9 

65.4 

67.6 
69, 6 
68. E 

67.4 

67.9 

67.8 

66.4 

67.7 

67.9 

67.6 

71.6 
67.8 

67 .9 
76.2 
67 .1 

67.9 

70 .6 
67.4 

67.3 

70.2 

67.6 

68.1 

72.1 

67.9 

68.8 

73,9 

70.4 

70.8 
73. B 
71.7 

65.4 

71.1 

71.1 

<5.8 
7 1.9 
73.9 

73.3 

74.4 
74. 3 

65.0 

71.3 

72.3 

LOO 

125 

160 

7 5.1 

70. 0 

77.1 

74.9 

75.3 

78.2 

74.6 
78.1 

78.7 

74.4 

78.6 

77.6 

74.1 

75.8 

76.9 

74.8 

76.0 

78.2 

72.3 
BO. 3 
76.9 

71 .3 
8 L .0 
76 .7 

74.3 

76. 6 

77. 1 

74.4 
76.8 
75 .4 

74.9 

77.3 

75.7 

7 5 .0 
77.2 
7 6.7 

76.1 
78. C 
76.4 

7 5.9 
76.1 
It .1 

75. e 
79.0 
74.9 

73.8 
74.3 
74. 1 

200 

250 

315 

78-1 

8C.5 

82.3 

7 8,9 
81.1 
82.2 

77.2 

79 . 1 

81 .2 

76,3 
78. 1 

80. C 

74.6 

77.6 
76.0 

71.9 

76.6 

76.7 

70 .9 
73 .3 
74.7 

7 1. 9 
73.5 
74.3 

71.4 

75.3 

76.2 

71 .8 
76.3 
77.2 

73.9 

78.1 

78.8 

74.4 

79.4 
75.1 

75.3 

79.5 

79.5 

75.1 

79.0 

8C.2 

73.9 

76.3 

76.8 

73.2 

74.2 
74.2 

400 

500 

630 

88.3 

55.9 

84.1 

52,3 

102.1 

84.9 

54.6 
1C3. 7 
85.1 

85.1 

57.1 
84.6 

06.3 

94.1 

82.7 

82.8 

89.1 

79.6 

30 .3 
84.9 
77 . L 

8 1 .6 
87.9 
77.1 

83.4 

90.2 

79. 1 

33.8 

90.9 

81.2 

85.6 

92.9 

62.9 

8 5.9 

51.7 

63.5 

€6 . € 
53.6 
84.5 

€7.1 

95.1 

€5.1 

€ 2 . B 
ES.5 
8U. 1 

82.0 

89.5 

77.6 

BOO 

1000 

1250 

84.6 
€€ .6 
€4.5 

85.3 

86.5 

85.3 

86,1 
89. C 
85. 5 

85.6 
90, C 
05.0 

84.9 
9c. 1 
84.6 

82.3 
96.0 
H2 • 0 

30 .1 

86 . 1 
78 .0 

8 0.9 
88.1 
78.0 

32.9 

89.3 

79.3 

33.8 

38.8 
31.5 

€5.9 

91.1 

83.3 

€7.2 

92.6 

84.5 

€7.8 
52. C 
85.3 

87.4 

9C.8 

84.6 

81.9 

86.0 

80.0 

81.2 

88.5 

77.5 

1600 

2000 

2500 

€4.4 

84.2 

02.4 

85.4 

85.7 

83.0 

85.7 

85.4 

83.0 

€6.2 

85.5 

84.4 

84. 9 

84.4 

82.4 

82.4 
81.0 

78.5 

77 .4 
76 .9 
75.0 

7 7 .2 
7 5 .9 
7 4.0 

70.5 

78.7 

77.4 

80.9 

80.5 

79.4 

62.6 

82.4 

02.0 

€3.5 

€3.5 

82.6 

€5-6 

€5.5 

63.5 

€4.7 

85.2 

84.4 

79.2 

00.2 

79.0 

76. C 

76.4 

75.4 

315D 

4000 

5000 

ec .8 

61.1 

78.5 

82.2 

81.2 

79.2 

81.5 

91.4 

78.5 

62.3 

82.4 
81.0 

8l.7 
90.4 
7 8.2 

73.2 

77.1 

74.4 

73 .7 
71 .9 
69 .2 

72 .5 
71 ,9 

68.5 

75.8 
75. 1 
72. 7 

79.0 

76.9 

74.7 

81.2 

79.4 

77.9 

82.0 

80.5 

77.7 

82.2 

02.4 

8C.2 

63.8 

82.7 

75.0 

78.4 
70.2 

76.5 

74.3 

73.5 

70.8 

6300 
0000 
100 00 

77.3 
77.0 

74.4 

70.3 
7fi *0 
75.0 

77.1 
76. 8 

73.2 

78.5 
78. 3 
75. S' 

76.0 
75.3 

72.0 

74.6 
72.5 
7 0.2 

69. U 
67 .0 
63.7 

66 .8 
6 6 .0 
63.2 

71.0 

71.3 

67.9 

74.8 
73.0 
69 .9 

77.3 

75.6 

72.9 

77.8 
75 *3 
72.3 

78.3 
78.2 

75.4 

75.1 

77.5 

74.4 

74.-3 
74^5 
71 .7 

70.5 
69-2 

66.5 

12500 

16000 

20000 

72 .4 
6 5.4 
6 7.3 

7 2.9 
70. i 
67.9 

71. L 
63.8 
66. C 

74.1 
69.9 
67. 8 

7 C. 4 
66.7 
63,3 

68.2 

64.4 

60.9 

61 .6 
57 .9 
55 .0 

60 .L 
57 .3 
55 .3 

66.4 
63. 1 
62. 1 

67.9 

6 4.5 
63.3 

70.5 
67.7 

64.5 

71.0 

68*1 

65.6 

74.1 

7C.4 

6€.4 

72.1 

65.6 

61.0 

70*2 

65.9 

64.5 

64.1 
62. 7 
6C.2 

0V(tP ALL 

c 8.9 

103.5 

104. 0 

L00.1 

58. 0 

94.4 

91 .8 

9 3.2 

95.0 

95.5 

57.5 

57.9 

58.0 

55.1 

54,5 

53.8 

CISTANCr 






SlDtLl NJ 

PcFCl: 

l V ED NCISc LtVELS 






152.4 M 
304. e w 

7 3-5 
63.8 

85.7 

77.5 

9 0. 7 
83 , 1 

85. 5 
82.1 

89.6 

82.0 

87.2 

79.6 

84 .8 

77 .2 

86.1 

78.0 

80. 5 

81.1 

89.5 

82.0 

5 1.0 
83.5 

50.4 

82.6 

50.3 

€2.5 

85.0 

81.1 

81.5 

73.4 

75.7 

67.2 
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TABLE X. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAKEOFF NOZZLE 

AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2 x 10 ' 5 Pa; PWL referenced to 0 . 1 pW.] 

(d) 93 Percent speed; fan physical speed, 2027 rpm; fundamental blade passage frequency, 506 hertz 
(d-1) Data referred to source and normalized to 1 meter 

FREQUENCY A K r i L t * DEG SIMPLE POWER 

SOURCE LEVEL 

^ 30 4 C 50 60 70 ao 90 too no 12c 12c no 150 160 «spu ipwu 

l/3-rCf4tft HAND SGUMD PkESSUPc LEVELS <SPL) CN UO METER KACILS 


1^^ r?7 -'» 9T.1 1 ^8.4 100.2 99.2 101. 1 99.7 100.7 100.0 10 1.7 1C4.6 1C4.2 104.6 100.7 119.4 

ns.i 101. 0 101.^ 98.8 101.5 106. J 106.7 9 B.i 106.2 105.2 102.0 101.9 1C1.8 1C4.7 104.5 105.2 103.9 121.6 

1U.U 100.2 99. C 97. B 98. u 99.3 100.7 98. 8 101. 0 100.9 101.8 IC2.1 IC3.7 IC5.5 105.5 106.2 101.8 119.5 


I.CU 

125 

1 CJ 

}( 50 
1 0 7 . 9 
]C« 

1 C5.7 
109.5 
109.5 

107. C 
109. 6 

108. C 

1 C 5 . 
L09.4 
1 J7.8 

1C2.7 
108. 2 
1 U 6.2 

104.7 
107.5 
1U7 . 0 

1J4 .9 
107 .4 
105 .2 

103.7 
L05.9 
105 .5 

105.4 
107.0 
106 . € 

107.0 
LOd .5 
107.2 

10 7. C 
109.0 

ice. a 

1 C 7 ,0 
L09.5 

ica .4 

ice. 5 
109.7 
1C7 . fc 

ice . 2 

109.9 

1C7.3 

1C7.9 

108.0 

106.3 

106.6 

106.6 

106.2 

106.4 

108.4 
107.3 

124.1 

126.1 
125.0 

200 

'315 

1C ‘ .6 
1 17.4 
11 if . 5 

110.4 
1 1 1.8 
i 13.5 

10 3. 5 
110.9 
117. 1 

106. 7 
110.1 
111.5 

L04.7 
107. S 
1 C8.8 

103.5 
108.3 
1 07 • (■> 

102.2 
1 0 5 . 6 
106.5 

102.9 
Lu 5 .4 
106.6 

102. 7 
106. 4 
107.5 

103.9 

107.9 
ija. a 

1C5.5 

109.6 

110.5 

105.6 
1 10.5 
1 11.4 

1C6.S 
110. t 
111.6 

IC7.0 
11C. 4 
112.3 

105.9 
108. 1 
1C8. L 

1C5.1 

105.6 

106.2 

105.5 
108.9 
109. 9 

12 3.2 
126.6 
127.6 

4 00 
500 
6 30 

116. a 

126.9 

llUH 

i 1 6 • 4 
1 3 C . 1 
1 17.6 

116.* 
127.4 
1 L7. 2 

116.4 

1 3J. 4 

U 7.4 

115.1 
13 0.9 
1 1 1> . 8 

113.1 

127.8 

LI3.4 

113 .1 
130.8 
114 ,6 

111.9 
128 .1 
113.2 

1 12.3 
128.6 
114. 1 

113.8 
L27 .9 
1 15.6 

l 14.6 

125.1 

116.1 

115.2 

125.0 
1 U.5 

1 14.4 

126.3 

117.4 

114.6 
126.4 

117.6 

110.9 
119.6 

111.9 

109.3 

121.0 

110.0 

114.2 

128.1 

115.7 

131.9 

145.6 

133*4 

ROu 

1000 
12 60 

3)6.0 

119.8 

115.2 

1 iC . 7 
J 16.7 
1 W .6 

117.2 

121.7 

116.6 

l 15.8 
121.5 

116.4 

115.0 
12 0.7 
114.9 

1 L2.3 
1 16. 3 
112.2 

110,8 

115.0 

109.9 

111.5 
116,2 
no .4 

112.7 

115.8 

111.9 

114.7 

118.2 

113.9 

1 16.3 
12 l .8 
i 15.7 

117.6 

124.4 

117.0 

1 18.5 
123.5 
1 17.4 

116.3 

122.3 
115.9 

112.0 

115.0 

111.2 

109.6 

114.2 

109.1 

115.4 
120. 3 
114. 6 

133*1 

138.0 

132.3 

160,1 

200u 

2600 

116. 1 
116.5 
1 12.9 

i If . 5 
lit. 5 
1 14. «J 

119, 2 
117.6 
116.3 

119.8 
1 17.6 
1 16. 3 

1 15.5 
116.1 
114. 3 

Uti,5 

113.1 

111.6 

1U.5 

109.6 

107.8 

111.4 
108.8 

107.4 

L L2.7 

1 11. 3 
109.4 

1 15.0 
113.3 
111.9 

116.2 
115.5 
114. 3 

117.5 
i 15.7 
114.7 

1 19.5 
117.0 
1 16.9 

1 16*2 
117.0 
115.9 

112.9 
111. 5 
110.3 

109.1 

100.2 
106.8 

116. 7 
114.8 
113.4 

134.4 
132*5 
131. L 

3 1 5.j 
4000 
5000 

112.9 
112.4 
lit. 1 

114.4 
114.1 

117.4 

11 V. 4 

114. 4 

112.4 

115.1 
l 15.1 
113.9 

1 13.7 
113.1 

m.i 

111.2 
1 10.2 
1U/.9 

107 .7 

105.7 

103 .6 

106 .7 
105.7 
103 .3 

109. 1 
108. 6 
I0e> . 8 

112.2 

110.4 

108.6 

113.9 
112.6 
1 10.9 

1 14.7 
lii . 4 

110.9 

116.2 
115.4 
1 13. e 

115.9 

115.2 

112.3 

109.9 

110.1 

108.3 

106.7 

106.0 

103.4 

113*0 
11 2.2 
110. 3 

130.7 

129.9 

128.0 

6 100 
0006 
1.09.19 

1 1 C . 3 
m.i 

1 j ■- . 5 

l 12.0 
1 12.7 
1 1 C . 4 

1 1 i . 6 

111.7 

109.7 

112.5 

112.7 

111.7 

105.4 
1 J9.4 
10 7.4 

108.6 
107.2 
105. 7 

104 .3 
102 .4 
1 GO -U 

101.6 
10 1 ,6 

99 .5 

105.6 
106, 2 
104 . 4 

1J8.8 
1J8. 1 
105.9 

111.3 
1 10.1 
ice . 9 

1 11.8 

109.9 
108 .4 

112.6 

112.9 

111.2 

113.1 

111.5 

105.9 

107. C 
107.6 
105.9 

104.1 

103.4 

101.6 

109.9 

109.4 

107.7 

127*6 

127.1 

125.4 

12 500 

1 tw 0 j 

2oo 01 

1C fa. 9 
KM 
1 1 *• . 7 

i 1C.1 
LG*:. 4 
1 1C... 

1 0 8 . 4 
1C 9. 2 
105. 4 

L 11. 1 

1 08. Z 
108.=* 

106.7 
1 J5. 7 
1 u5. 0 

105.4 
1 33.5 
U3.2 

99.6 
98 .4 
98 .3 

99.1 
98 .4 
94 

104.4 
103.0 
104. 0 

11)5.2 
1 J 4 .6 
1J5.4 

ICB.2 

107.4 

1C6.7 

JOB. 4 
107.4 
107.8 

111.* 

1C5.9 
1 10.5 

ICS. 2 

ice . 9 
ice. a 

106.2 

104.7 

105.4 

101.1 

101.7 

101.6 

107.4 

106.3 

106.6 

125.1 

124.0 

124.3 

V IKM. i 

129.' 

i :>2 . 2 

m.: 

1 32. 7 

132.6 

129.5 

131 .4 

129.1 

129.8 

129.3 

129.5 

13C.3 

131.1 

13C.7 

125.0 

124.2 

130.4 

148*1 




TABLE X. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT 
OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
fSPL referenced to ?xlO"^ Pa; PWL referenced to 0. 1 pW J 
(d) Concluded. 93 Percent speed; fan physical speed, 2027 rpm; fundamental blade passage frequency, 506 hertz 


(d-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


FREQUENCY 

10 

20 

3 0 

40 

50 

60 

70 

ANGLE, DEG 
80 90 

100 

110 

120 

130 

140 

150 

160 

50 

1C. 7 

67.7 

1/3-OCTAVfc BAN0 SOUND PRESSURE 
67.4 6 7. 5 67.4 68.7 70 .5 69.5 

LEVELS 

71.4 

< SPL > 
70.0 

CN 30. 5 METER RAD It S 
71. C 70.3 72.0 74.9 

74.5 

74.9 

6 3 

75,6 

7 1*3 

71. 8 

69.1 

71. 8 

76.3 

77.0 

68 .5 

76.5 

75.5 

72.3 

72.2 

72.1 

75.0 

74.8 

75.5 

HO 

71,3 

7 G . 5 

69. 3 

68.1 

68.3 

69.6 

71 .0 

69 .1 

71.. 3 

71.1 

72.1 

72.4 

14. C 

75,8 

75.8 

76.5 

100 

76,0 

76.0 

77.3 

75.7 

73,0 

75.0 

75.2 

7 4.0 

75.7 

77.3 

77.3 

7 € . 1 

79 .2 

78.5 

78.2 

76.9 

125 

78.2 

79.8 

79.2 

79. 7 

78.5 

77.3 

77 .7 

76.2 

77.3 

78.8 

79.3 

79.8 

80.0 

80.2 

78.3 

76.9 

160 

79 .6 

79. B 

73.3 

77.8 

76.5 

77.3 

75.5 

75.3 

77 . 1 

77.5 

79-1 

78.7 

70.1 

77.6 

76.6 

76.5 

200 

0C.2 

nc.7 

73.0 

76. C 

75.0 

73.8 

72.5 

7 3.2 

73.0 

74.2 

75.8 

76.1 

77.2 

71.3 

76.2 

75.4 

2 50 

82.7 

82.1 

81.2 

80.4 

78.1 

78.6 

75 .9 

75.7 

76. 7 

73.2 

79.9 

80.0 

ec.s 

6C.7 

78.4 

75.9 

315 

83. a 

83.8 

82.4 

81.8 

79,1 

77.9 

76.8 

7 6,9 

77. 8 

79.1 

00.8 

81.7 

81.5 

02.6 

78.4 

76.5 

'♦00 

86 .0 

86 *6 

0 6 « 6 

vQm 6 

85.3 

83.3 

33 .3 

32.1 

03.0 

84.0 

84.8 

85.4 

84.6 

84.8 

81.1 

79.5 

500 

56.1 

10C. 3 

97.6 

LOO. 8 

101, 1 

98.0 

101 .0 

9 8 .3 

98.8 

■ 98.1 

95.3 

9 5.2 

56.5 

96.6 

89.8 

91.2 

6 30 

86.6 

87.8 

87.4 

87.6 

06.8 

03.6 

84 .8 

83 .4 

84. 3 

85.0 

66.3 

86.7 

67.6 

87.8 

82.1 

80.2 

H00 

66.2 

86.9 

07.4 

36, C 

05.2 

82.5 

31 .0 

8 1.7 

82.9 

94.9 

87.0 

87.8 

88.7 

86.5 

82.2 

79.8 

1000 

50.0 

09.9 

91,9 

91. 7 

9C.9 

86.5 

86 .0 

86.4 

86.0 

88 .4 

92.0 

54.6 

53.7 

92.5 

05.2 

84.4 

12 50 

85.3 

06. 7 

86.7 

86. 5 

05. 0 

82.3 

80 .0 

80.5 

82.0 

84.0 

65.8 

67.1 

87.5 

86.0 

01.3 

79.2 

1600 

86,8 

08.6 

89.3 

B9. £ 

as. 6 

86.6 

01 .6 

81,5 

82.8 

85.1 

66.3 

87.6 

89.6 

88.3 

83.0 

79.2 

2000 

88.5 

86.5 

8 7. 6 

97.6 

86.1 

83. 1 

79 .6 

78 .8 

81.3 

83.3 

85.5 

85.7 

67.8 

87.0 

81.5 

78.2 

2500 

82.8 

84.7 

85.2 

86.2 

84.2 

81.5 

77.7 

77.3 

79.3 

81.8 

04.2 

04.6 

ee.e 

85.8 

80.2 

76.7 

3150 

6 i .6 

84.1 

84, 1 

84. 0 

83.4 

00.9 

77 .4 

76.4 

78. a 

8 1.9 

83.6 

84.4 

65.5 

65.6 

79. t, 

76.4 

4000 

81.9 

83.6 

83.9 

84. fc 

82.6 

79.7 

75.2 

75.2 

78. 1 

79.9 

02.1 

82.9 

04.5 

04.7 

79.6 

75.5 

.5000 

81.0 

81.6 

81.6 

03.1 

80.5 

77.1 

72.8 

72,5 

76.0 

77.8 

80.1 

80.1 

83.0 

81.5 

77.5 

72.6 

6300 

75. C 

BC.7 

80.2 

81.2 

78.2 

77. 3 

73 .0 

70.3 

74.3 

77.5 

80.0 

80.5 

61.3 

81.8 

75.7 

72.0 

8000 

79.2 

8 0.3 

79.8 

60.8 

77,5 

75.3 

70.5 

69.7 

74. 3 

76.2 

78.2 

?e.o 

61. C 

75.6 

75.7 

71.5 

10000 

76.6 

77.5 

76. 8 

78.3 

74.5 

72.8 

67 .1 

66.6 

71. 5 

73.0 

76.0 

75.5 

78.3 

77.0 

73.0 

68.7 

12500 

74 .6 

75.8 

74.1 

76.8 

72.4 

7L« 1 

65.3 

64.8 

70. i 

70.9 

73.9 

74.1 

77.3 

74.9 

71.9 

66.8 

160 00 

71.9 

73.2 

72.0 

73. C 

69.5 

67.3 

62.2 

62.2 

66. a 

68 .4 

71.2 

71.2 

73.7 

72.7 

68.5 

65.5 

20000 

69.7 

71*0 

69. 5 

7C.9 

66. 1 

64. 3 

59.4 

60.6 

65.0 

66.4 

67.0 

68.8 

71.5 

65.9 

66.4 

62.7 

OVERALL 

59.7 

102.3 

101. C 

102.6 

102. 6 

99.6 

101 .6 

99.3 

99.9 

100.0 

99.5 

100.3 

1C1.1 

10C. 7 

95.0 

94.3 

01 ST ANC E 
152.4 M 

74.2 

85.2 

83.2 

92.5 

93.0 

S I DELI NE 
92.3 93.7 

PERCEIVED NOISE LEVELS 
92.3 93.6 94.1 93.3 

52.9 

52.8 

90.7 

82.2 

77.1 

304.8 M 

64.5 

76.7 

80. L 

84.8 

86.3 

84.9 

06 .6 

85.2 

86.4 

86.7 

85.8 

85.3 

8 5.1 

82.8 

73.9 

68.6 


CTJ 



TABLE X. 


FftEC'JENCY 


SD 

63 

aa 

100 

125 

160 

200 

250 

3L5 

'♦00 
500 
6 10 

800 
100U 
12 50 

1600 

2000 

2500 

3150 
4000 1 
5000 

6300 

8000 

10000 

12500 
1600 0 
20000 

overall 


• Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAKEOFF NOZZLE 

AREA AND APPROACH ROTOR SETTING ANGLE 
05PL referenced to 2x10" 5 Pa; PWL referenced to 0, 1 pW.3 


(e) 100 Percent speed; fan physical speed, 2179 rfcm; fundamental blade passage frequency, 544 hertz 


(e-1) Data referred to source and normalized to 1 meter 


lu 

20 

3 0 

4C 

50 

60 

70 

ANCLE, OfcG 
30 90 100 

110 

12 C 

1 3 C 

140 

150 

160 

SIMPLE 

SOURCE 

tSPU 

POWER 
LEVEL 
f PWL 1 




l/3~Cf.TAVE BAND SOUND PRESSURE 

LEVELS ( S PL 1 GN 

l.C METER RADIUS 





101.6 

101.9 

1C6.8 

98. 3 
101.3 
l US .5 

100.6 
99,2 
101. 3 

100.5 

101.2 

104.fi 

ICC. 5 
102.8 
ice. 5 

100.6 

105.3 

111.0 

101.1 

104.5 

109.7 

100.0 

102.0 

106.8 

L01. 3 
104,8 
110. 7 

101.6 

103.0 

108.7 

102.8 

104.5 

109.0 

103.7 
1 03 ;9 
107.9 

103. C 
103.3 
107. C 

103. 5 

104.5 
106.7 

106.3 

106.3 

108.0 

105.2 
106.6 

107.2 

102.2 

103.9 

108.4 

119.9 

121.6 

126.1 

ICS. 6 
109.2 

l 1C. 6 

105.3 
111.7 
LI 1.3 

108.0 
111. 5 
Lli.l 

107.0 
110. 5 

110.1 

105.8 
10 6.5 

ice. 6 

106.1 
109. 0 
109.1 

109.5 
110.. 0 
109.4 

107.6 

109.2 

108.3 

107.1 

109.2 
110. 3 

109 .3 
110.2 
108.4 

lll.C 

111.4 

110.8 

11C. 4 
111.8 
111.9 

1 1C .c 

111.5 

11C.S 

11C. 3 
111.7 
10S.6 

110. C 
110.5 
1C8.6 

1C9.2 

108.2 

toa.c 

109. C 
110.4 
109.9 

126.7 

128.1 

127.6 

111.1 
116.2 
1 15.0 

112.3 
114.2 
L 1 4 . 9 

1 11. 5 
113.3 
114. 9 

1C9.1 

111.8 

113.2 

105.5 
112.0 

110.5 

109.5 

110.5 
110.2 

106 .0 
103.7 
109.5 

105.6 
107.8 
109 .2 

108. 1 
108.8 
110.2 

106.6 

110.2 

111.5 

1C8.E 

112.2 

113.0 

110.5 

113.4 

113.1 

1C9.2 

112.7 

113.5 

105.5 

111.5 
112.0 

107.8 

109.2 

110.4 

107.2 

107.4 

107.6 

108.9 

L1L.3 

112.0 

126.6 

129.0 

129.7 

117.1 

126.2 
122.0 

1 16.8 
123.0 
12 2.0 

117.6 
L33.9 
127. 5 

115. C 
12 7.9 
122. 7 

114.0 
125.2 
12 0. 0 

1 13.0 
128.5 
122. / 

111.1 

121 .9 
115 .2 

111.8 

128.0 

121.3 

113.0 
126. 2 
120. 3 

114.0 

123.0 

119.0 

116.1 

126.7 

122.3 

115.9 

129.3 

123.4 

115.5 

125.4 

121.3 

m.6 

125.2 

121.2 

111.1 

120.9 

116.5 

109.9 

122.2 

116.7 

114.4 

127.2 

121.7 

132.1 

144.9 

139.4 

117.0 

119.6 

117.5 

1 18.5 
122.1 
1 19.7 

119. 2 
122.6 
120.5 

L17.C 

122.3 

119.9 

116.4 
120. 6 
L 17.9 

114.4 

119.6 

116.2 

113.0 

116.0 
113.4 

113.4 

116.6 

113.9 

114.4 

117.3 

115.4 

116.5 

121.6 
118.5 

1 18.7 
122.5 
120.2 

118.4 

127.6 

123.6 

12C.2 

124.0 

121.4 

119.0 

122.6 

119.4 

113.0 

117.1 
114.7 

111.4 

118.0 

114.6 

116.9 

121.9 
1L8.9 

134.6 

139.6 

136.6 

1 1 . 2 
1 16.4 
114.7 

120.1 

118.2 

1 16.4 

121.6 

119.7 

117.9 

121.9 
120. L 
118. 5 

120.1 
118, 2 
116.5 

117.9 

115.4 

114.5 

114.1 

in .9 

110 .7 

113.9 
11 1.2 
no .2 

115.7 

113.9 

112.5 

117.4 

115.9 

114.7 

119.4 

117.7 

116.7 

11S. 7 
117.2 
116.5 

122.4 

119.9 

119.C 

119.2 

117.6 

116.7 

113.9 
112.7 

111.9 

111*5 

109.8 

109.0 

118.8 

116.8 

115.6 

136.5 

134.5 
133.3 

114.0 
114.2 

113.0 

115.8 
l 15.9 
i 14. 4 

117.2 
117.0 

115.2 

117.3 
1 17.9 
117. C 

1 16. 2 
116.0 
113. 5 

L 14. 5 

114.0 

111.0 

110 .5 
109.7 
106. 5 

109.7 

108.7 
106.2 

111.7 
111.5 
109. 7 

114.7 

113.5 

111.5 

116.7 
115.5 
1 14.0 

116.3 

115.3 
112.8 

lie. c 
118.2 
116.2 

116.5 

116.5 

112.4 

111.7 

112.2 

110.5 

108.7 
108.1 

105.7 

115.1 

114.8 

112.8 

132.8 

132.5 

130.5 

112.0 

112.5 

110,9 

1 13.7 
l 14.9 
l 12.8 

m.9 

L14. 7 
112. 1 

115.2 
LI 5. 7 
1 14.1 

l L 1.9 
1 12 • 0 
109.0 

112.0 

110.7 

109.3 

107 .0 
105 .3 

103.1 

105.0 
10 4.9 
103.3 

108,9 
109.7 
107* 3 

112.0 

110.7 

108.9 

114.0 

113.0 
111.8 

113.2' 

112.0 

110.7 

115. C 
115.7 
113.9 

114.4 

113.2 

111.3 

10 9 .4 
109.9 
108. 3 

106.4 

106.2 

104.0 

112.3 
112* L 

110.3 

130.0 
129.8 

128.0 

110.9 
ICS. 8 
110.4 

l 12.7 
L12.2 
l 12.5 

111.2 
111. 2 
111.4 

114.3 
112. A 
113.2 

105.8 
1 C8.6 
107. 8 

109.0 

107.8 

107.3 

102.5 

101.6 
101.2 

102.2 
101.7 
10 2.4 

107.5 
105.8 

106.5 

108.8 

108.2 

108.5 

111.3 
110.6 

110.3 

11C. 6 
109. Q 
110.1 

114. C 
113 ;1 
113.5 

111 .0 
nc.s 

11C. 9 

108.7 

107.1 

107.9 

103.5 

104.3 

104.3 

110.2 

109.3 

109.5 

127.9 

127.0 

127.2 

1^0.9 

132 .4 

136. 1 

L 32 . 7 

13C.5 

131.4 

126.5 

130 .0 

129.4 

129.4 

131.8 

123. S 

132.5 

131.2 

126.9 

126.5 

131.4 

149.1 



TABLE X. - Concluded. FAR- FIELD NOEE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT 
OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
[SP L referenced to 2x10® Pa; PWL referenced to 0.1 pW.J 


(e) Concluded. 100 Percent speed; fan physical speed, 2179 rpm; fundamental blade passage frequency, 544 hertz 
(e-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


R60UENCY 

10 

20 

?.o 

4C 

50 

60 

70 

ANGLE# DEG 
80 90 

100 

110 

120 

130 

140 

150 

160 

50 

7 .1 .9 

65 .1 

1/3-0CTAVE BAND SOUND PRESSURE 
70.9 70. B 7C.8 70.9 71.4 70.3 

LEVELS 

71.6 

( 5 PL 1 
71.9 

CN 30 
73.1 

.5 MITER RADILS 
14.0 73.2 73.8 

76*6 

75.5 

6 3 

72-1 

71 .6 

69-5 

71.5 

73.1 

75.6 

74.8 

72.3 

75. 1 

73.3 

74.8 

74-2 

73.6 

74.0 

76.6 

76.9 

80 

7 7 - L 

75.9 

71.6 

75.1 

78. 3 

81.3 

30 -0 

77.1 

81.0 

79.0 

79.3 

70.2 

77.3 

77 .0 

78. 3 

77-5 

100 

76 .9 

75.6 

79. i 

78.1 

76*1 

7 6.4 

79 .8 

7 7.9 

77.4 

79.6 

81.3 

8C.7 

6C.2 

6C-6 

00. 3 

79*5 

125 

7S.5 

32.0 

«l .8 

90. a 

78.8 

79.3 

83.3 

79.5 

79. 5 

00*5 

81.7 

02.1 

81-8 

02.0 

80*8 

78. 5 

1 60 

BC.9 

81-6 

81.4 

80. 4 

78.9 

79.4 

79.7 

78.6 

80.6 

78.7 

81. i 

02.2 

81*2 

79.9 

78-9 

78*3 

2 (JO 

S 1 .4 

32-6 

81.9 

79,4 

7 5.8 

79. 3 

77.1 

75.9 

70.4 

76-9 

78.9 

eo-e 

79.6 

7S.8 

78.1 

77.5 

2 50 

85*5 

B4.5 

83.6 

02. 1 

32.3 

80.9 

79.0 

78.1 

79. 1 

80.5 

82.5 

83.7 

63*0 

81.8 

79. 5 

77* 7 

315 

€5.3 

35-2 

85.2 

03 .5 

SC. 8 

80.5 

79 .8 

79.5 

80.5 

81.8 

83.3 

61*4 

63*e 

02.3 

80. 7 

78.1 

4ao 

f. 7 « 3 

87.0 

87.8 

05.2 

8 4. 2 

83.2 

01 .3 

82 .0 

83.2 

84.2 

86.3 

6 € • 1 

05.7 

84-0 

81.3 

00*1 

500 

56.4 

93.2 

104. 1 

98. L 

95.4 

98.7 

92.1 

98-2 

96.4 

93.2 

56.9 

99.5 

95.6 

S5-4 

91.1 

92. 4 

630 

6 2.2 

9 3.0 

57. 7 

92 . 5 

90. 2 

92.9 

86 .4 

91.5 

90.5 

89.2 

92.5 

93.6 

SI. 5 

91.4 

0 6*7 

06* 9 

300 

87-2 

8 6.7 

89. 4 

87.2 

86.6 

84.6 

83 .2 

83.6 

84.6 

86.7 

88*9 

68 .6 

SO. 4 

09.2 

03.2 

£1.6 

1000 


92-3 

92. 3 

92.5 

50.3 

89.3 

85 .2 

8 6.8 

sr. 5 

91.8 

92.7 

97*8 

S 4 • 2 

93.0 

87.3 

08.2 

12 50 

87-6 

85.8 

90 . 6 

90.0 

38.0 

86.3 

83.5 

84.0 

85. 5 

86.6 

90.3 

93*7 

91.5 

89.5 

84.8 

84- 7 

1600 

8 R . 3 

50.2 

51.7 

92.0 

90.2 

83.0 

84.2 

84.0 

05.8 

87*5 

89.5 

85 .8 

92*5 

89.3 

84.0 

ei.6 

2000 

B6 • 4 

83-2 

09.7 

90.1 

8 0.2 

85.4 

01 .9 

R 1 .2 

03.9 

85.9 

87.7 

07.2 

89.9 

87.6 

02-7 

79*8 

2500 

84.6 

06-3 

87.3 

30.4 

06.4 

84.4 

80.6 

80 .1 

82. 4 

04.6 

86.6 

0 6*4 

€8-9 

06.6 

SI. 8 

78. 9 

3 1 50 

82-7 

85.5 

86. 5 

87.0 

05.9 

84.2 

80 .2 

79 .4 

81.4 

04 .4 

86.4 

E6-0 

£7-7 

66-2 

£1.4 

78.4 

- 4000 

82.7 

35.4 

86.5 

87.4 

05.5 

03.5 

78 .2 

70.2 

81.0 

83.0 

05.0 

64.0 

67*7 

06*0 

81-7 

77* 6 

5U00 

82-2 

83.6 

84.4 

06. 1 

82.7 

30-2 

75.7 

75.4 

78. 9 

80*7 

83-2 

82.0 

65.4 

82*6 

79.7 

74-9 

6:300 

8C.7 

8 2-4 

82-6 

83. 5 

30*6 

00.7 

75 .7 

73.7 

77. 6 

00*7 

82.7 

81.9 

83.7 

62.1 

78-1 

75-1 

8000 

80 .6 

83-0 

32.8 

63. e 

30.1 

70-0 

73 -4 

7 3 .0 

77.8 

78.8 

61.1 

80.1 

£3*8 

8 1.3 

78*0 

74* 3 

10000 

7H.0 

79.9 

79.2 

31.2 

76. 9 

76.4 

70.2 

70.4 

74.4 

76.0 

70.9 

77.0 

El -C 

7 8.4 

75.4 

71-1 

12500 

76-5 

73.4 

76.9 

80. 0 

75.5 

74. 7 

68 .2 

6 7 .9 

73.2 

74.5 

77.0 

76 .3 

75.7 

7 6.7 

74*4 

69.2 

16000 

7 3.6 

76-0 

75.0 

76.4 

72.4 

71.6 

65 .4 

65.5 

69. 6 

72.0 

74.4 

73.6 

76-9 

74-6 

70-9 

68*1 

20000 

71.4 

73.5 

72.5 

74.2 

6 8.9 

68.4 

62 .3 

63.4 

67.5 

69.5 

71.4 

71-1 

74-5 

72*0 

68-9 

65*4 

0VERAL L 

100.9 

1C2-4 

106. 2 

102. 7 

10C. 5 

101.5 

96 .6 

100 .2 

99.5 

99.4 

1C 1 -ft 

104*0 

1G2.4 

1C 1 -2 

96-9 

96.6 

01 STANCE 
15 2 *4 M 

7 5.3 

85.2 

93.0 

52.6 

52.4 

S I DELI Nt 
94.4 90.5 

PERCEIVED NOISE LEVELS 
93-7 94-0 93-6 95-7 

96.3 

94.5 

91.0 

0 3.9 

79.1 

304- e M 

6 5.6 

76.6 

85.0 

84.6 

04.6 

86.9 

83 -0 

06-5 

86. 6 

86.0 

88-2 

88-8 

86-3 

83.0 

75*7 

70* 6 



o 

TABLE XI. - FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT OF TAKEOFF NOZZLE 


§ 


C 


© s 

to > 
jo T' 

SS 

g Q 

b » 


AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2Xl(T 5 Pa; PWL referenced to 0. 1 pW,] 


(a) 60 Percent speed; fan physical speed, 1311 rpm; fundamental blade passage frequency, 327 hertz 





(a-1) Data referred to source and normalized to 1 meter 




FPECUPMCY 



ANGLct DfcG 



simple 


1C 

20 

TO 4C 5J 60 70 80 90 100 110 12C 13C 140 

1 50 

160 

SOURCE 

ISPL1 




L/3-OCTAVt GAN0 SOUND PRESSURE LEVELS (SPL) CN 1.0 METER RA01US 





50 

101.3 

59. 1 

i G : j * 3 

57.8 

55.0 

97. 5 

99.6 

97.3 

97.3 

93.0 

56.8 

55.9 

55.5 

56*8 

97*6 

57.5 

97* 9 

6 J 

1 0 1 . 2 

99.2 

99. 7 

96. 5 

53, 2 

96.8 

95.0 

95.5 

95. 0 

95.8 

93.7 

94.1 

55.2 

96.3 

57.7 

96.0 

96.4 

80 

ICO. 2 

100. rt 

IC1.5 

97. 7 

99.2 

97. 3 

97 .0 

97.0 

96.8 

97.8 

58.0 

5 6.6 

55. 7 

95.0 

55.7 

99,0 

90*5 

10J 

1C4.7 

LG 2. 4 

10 3.2 

LC2. e 

101.2 

ICO. 1 

100.9 

99.1 

98.9 

100 .4 

55. 7 

55.3 

1C 1 * 4 

10 2*2 

101.1 

98.1 

100* 9 

12 5 

107.8 

109.8 

107. 1 

107.3 

10 7.8 

106.6 

i 0 4 .0 

105.5 

102. 3 

105. CJ 

L03.8 

104.0 

105.5 

104.3 

105.8 

102.5 

105*6 

160 

1C 6 .8 

LO 7 . 3 

106. 4 

134.3 

102.9 

l J3. 3 

LJ2 . L 

103 .3 

103.4 

103.4 

103.3 

1C5.0 

104*2 

1C2.4 

103.3 

100.8 

103.9 

20J 

11C.0 

10S.0 

107. C 

l 04. 7 

102.2 

100.8 

11)0 .0 

10 1.7 

102. B 

.100.8 

100.5 

1C1.1 

1C2.C 

1C 2 . 5 

101*3 

59. 9 

103*0 

2 5J 

113.5 

112.1 

109.5 

1 0 7. 3 

1 06.3 

105.0 

102 .6 

102.3 

103. 1 

104.6 

105.3 

106.9 

107.0 

107.5 

107.0 

102.8 

106* 5 

315 

125.8 

l 2 3 . 6 

121. 1 

118.5 

11 7.6 

115.6 

114,6 

113.3 

113. 1 

114.8 

118.8 

116.4 

1 15.3 

1 18.6 

116.0 

112.2 

117*8 

40 3 

116.5 

i 15. L 

113. 8 

LI L. L 

105.6 

108. o 

106.6 

105 .6 

106. 1 

108 .6 

1C9.5 

11C. 2 

111.1 

11C. 5 

108.8 

104.5 

109. 9 

500 

114.0 

113.3 

111. 5 

109. H 

1 0 9. 0 

106,2 

105 .0 

104-5 

105.5 

107.0 

1C7.5 

108.8 

lcs.e 

11C. 2 

108.8 

104*2 

106*5 

6 30 

115.0 

1 15. 2 

115.0 

l 13.5 

1 12.4 

109.9 

108 .2 

109.4 

1 10. 5 

113.4 

1 1 L • 9 

113.8 

116.5 

115*5 

114.7 

105. 8 

113* 1 

800 

112.4 

1 12 .0 

in. 4 

110. C 

1C5.0 

106.5 

104.5 

104 .2 

104.9 

107.5 

1C8.4 

1 K. 5 

112. C 

112*5 

109.7 

104.9 

109. 1 

L000 

112.6 

113.1 

It 1.8 

lie. 4 

1 08. 8 

1 o7 . 4 

104.4 

104.3 

104. 9. 

107.1 

109.1 

111.2 

113.8 

113.9 

111.1 

105.7 

109* 9 

12 50 

11 L9 

l 12.3 

109. 9 

10 9. 3 

108.8 

105. 6 

102 .6 

102.3 

102.9 

105.1 

106.8 

1C8 .2 

110.6 

UC. 3 

1C8.6 

102.3 

107.7 

1600 

1 10.7 

L 1 1 *0 

109. 7 

toe. 7 

107. 3 

104.3 

101 .0 

100.3 

101.5 

104.2 

1C6.0 

1C7.I 

110.3 

1C 5* 5 

107.5 

100*7 

106* 6 

2000 

1 1 0 • 0 

110.0 

109*0 

107. 6 

106. J 

103.3 

99 .5 

99 .0 

100.6 

10 3.5 

105,3 

105.9 

105.5 

108.8 

106.8 

100*9 

105*9 

2 500 

1 C 7 . 3 

107.3 

10 6.5 

106*1 

104.3 

101.3 

98.0 

97*1 

99.5 

102.3 

104.6 

105.4 

108*0 

ioe.o 

106.3 

99*5 

104*5 

3150 

1 C 6 . 2 

107.5 

106.0 

105.1 

L03. 1 

100.5 

96 .8 

95.8 

98. 6 

10 1.6 

104.0 

104.6 

1C 6.8 

107.1 

104.6 

99,1 

103*6 

4000 

105.9 

lc6. 2 

105. 2 

104. 7 

102. 7 

99.4 

94.9 

94*9 

98.1 

100. L 

102.2 

103.2 

1C6.4 

106.1 

104*2 

98*2 

102. 7 

500 J 

1C l . 8 

103.8 

10J. 1 

103.1 

100.6 

96. 5 

92 .3 

9 1.9 

96. 1 

90.0 

101.3 

101.1 

IC4.6 

1C3.5 

102.5 

95*6 

100*7 

6300 

1C1.9 

1 C4 • 4 

IGi. 7 

101.4 

58.9 

97.3 

92.6 

89.9 

94.6 

98.3 

101.2 

101.7 

1C3.3 

103*6 

100.9 

96*2 

100*1 

8000 

102.0 

102. 6 

101. 7 

100.8 

99.0 

95.8 

90*1 

88.8 

94. 7 

96.8 

99.1 

100*0 

103.5 

102*3 

100*5 

93* 8 

99*2 

10000 

55. 1 

IG0.3 

59. C 

99. C 

5 7.0 

93.3 

87.1 

86.5 

91* 6 

94.0 

57.3 

97.7 

1 Cl. 3 

99.6 

98.3 

91*6 

96.9 

12 60") 

<8.3 

98.8 

57. 8 

98.7 

96.0 

92.3 

85.7 

84*6 

90.6 

92*7 

95.5 

5fe *4 

1CC.5 

5 £ *0 

57.7 

90*3 

95.0 

16000 

55.4 

57.2 

55.9 

95.3 

93.0 

09.2 

62 .9 

82*0 

87.3 

09.7 

52.7 

93.5 

5 6*5 

55.7 

53.8 

88*0 

92* 8 

20000 

55.6 

95.2 

54.2 

93.9 

51.2 

87.5 

03.6 

83.0 

86. 7 

88.6 

50.2 

51.6 

55. C 

53*5 

92.0 

87*1 

91.2 

LIVER AL L 

127.9 

1 26.6 

124 . R 

122.9 

12 1. 8 

1 19. 7 

U8.i 

117.6 

118.0 

120.1 

121.9 

121.8 

124.2 

123*8 

121.9 

117.3 

121.9 


PObER 

LEVEL 

(PWLI 


115.6 

iua 

L L6. 2 

116*6 

123.3 
121*6 

120.7 

124.2 

135.5 

127.6 
126*2 

130.8 

126*8 

127.6 

125.4 

124.5 

123.6 
122*2 

121.3 
120*4 
118*4 

117.8 

1 16.9 

114.6 

113*5 

110*5 

108*9 

139.7 



TABLE XI. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-G CONFIGURATION WITH 92 PERCENT 


OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 


[fiPL referenced to 2*1<F 5 Pa; PWL referenced to 0. 1 pW.] 


(a) Concluded. 60 Percent speed; fan physical speed, 1311 rpm; fundamental blade passage frequency, 327 hertz 
(a- 2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


FREQUENCY 

1C 


20 30 


40 50 60 7 0 


ANGLE, DEG 

Q0 90 LOO U0 120 130 140 


150 


1/3-bCTAVt 0AND SOUND PRESSURE LEVELS l S PL) LN 30,5 METER RACKS 


50 

7 1 .6 

65. 4 

70.6 

68. L 

69.3 

67.8 

69.9 

6 i 

71.5 

69.5 

70.0 

66. 8 

68,5 

67. 1 

65 .3 

90 

7C.5 

71.1 

71. 8 

68.0 

68.5 

67.6 

67 .3 

100 

15 .0 

72.7 

73.5 

72.9 

71.5 

70.4 

7 L .2 

120 

7 8.1 

80.1 

77.4 

77.6 

73.1 

76.9 

74.3 

160 

77.1 

77.6 

76. 7 

74.6 

73.2 

73.6 

72.4 

200 

ec.3 

79.3 

77.3 

75.0 

72.5 

71.1 

71.1 

2 50 

83.9 

8 2. 4 

79. 0 

77.6 

76.6 

75.3 

72.9 

315 

96 . 1 

92.9 

91. 4 

08. 8 

87.9 

05.9 

84 .9 

400 

86.7 

05.3 

84,0 

81 .2 

79. a 

78.2 

76 ,0 

500 

84.2 

93.5 

81.7 

80. C 

79.2 

76.4 

75.2 

630 

05*2 

85.4 

85.2 

83.7 

32.6 

80.1 

79 .4 

800 

82.6 

82.2 

PL .6 

80.2 

79.2 

76.7 

74.7 

1000 

82.8 

83.3 

92 . 0 

SO. 6 

79.0 

77.6 

74.6 

12 50 

82.0 

82.4 

90.0 

79.4 

78.9 

75.7 

72 .7 

16 3 3 

80.8 

8 L . 1 

79.8 

70.0 

77.4 

74,4 

71 .1 

2000 

80. 0 

00.0 

79.0 

77. 6 

76.3 

73.3 

69 .5 

2500 

77.2 

77.7 

76.4 

76. C 

74.2 

71.2 

67.9 

3150 

76.0 

77.2 

75. 7 

74.8 

72.8 

70.2 

66.5 

40 JJ 

76.4 

75.7 

74. 7 

74.2 

72.2 

6 8,9 

64.4 

500 J 

73.0 

73.0 

72 . 3 

72.3 

69.3 

65.7 

61,5 

6300 

7C .7 

73 . L 

70.4 

76. 2 

6 7.6 

66 . J 

61.3 

9000 

70.1 

7C.7 

69. 8 

60.9 

67. i 

63.9 

59 .2 

100JJ 

it. 2 

67.4 

6f>. 1 

66. L 

64. 1 

60.9 

54.2 

12600 

64. 1 

64.6 

6 3,6 

64.4 

61. 8 

58.1 

51.5 

16000 

55.2 

6L.0 

59. 7 

59.2 

5o.9 

53.1 

46 .7 

200 JO 

58 .7 

56.3 

5 5. i 

55, C 

52.3 

40.6 

44 .6 

TVER ALL 

^ 3 . 2 

96.0 

95.0 

93. C 

92. 0 

89.9 

88 .3 

DISTANCE 






SIDELINE 

152.4 M 

It .4 

7S.1 

81.4 

*2.2 

02. 9 

81.9 

80 .7 

3G4 .0 t» 

6 3 . J 

70.9 

73.5 

74. 5 

75.3 

74.5 

73 .5 


67.6 

67.6 

68.3 

6 7.1 

66.2 

65.0 

67.1 

67.9 

65.8 

67.3 

65. 3 

66.1 

64.0 

64.4 

65.5 

66.6 

66.0 

67. 1 

68.1 

ee.3 

68.9 

70. C 

7C.L 

70.0 

69.4 

69.2 

70 • 7 

70.0 

69 .6 

71.7 

72.5 

71.4 

75.8 

72.6 

75.3 

74.1 

74.3 

75.8 

74.6 

76.1 

7 3.6 

73.7 

73.7 

73.6 

75.3 

74.6 

73.7 

73.6 

72.0 

73. 1 

71.1 

70.8 

71.4 

72.3 

72.0 

71.6 

7 2.6 

73.4 

7 4.9 

75.6 

77.2 

78.1 

77.8 

77.3 

33.6 

33,4 

85,1 

09. L 

66.7 

69,6 

88.9 

86.3 

75.8 

76. 3 

78 .6 

79.7 

8C.4 

ei.3 

ec.7 

79.0, 

74,7 

75.7 

77,2 

77.7 

79.0 

80.C 

8C.4 

79.0 

79.6 

90.7 

83.6 

82.1 

£4.0 

87.1 

85.7 

84.9 

74.4 

75.1 

77.7 

70. 6 

80.7 

62.2 

82.7 

79.9 

74 .5 

75.1 

77.3 

79.3 

81.4 

64.0 

84. L 

81.3 

72.4 

73.0 

75.2 

76.9 

78.3 

60.7 

00.4 

78.7 

70 .4 

71.6 

74.3 

76.1 

77.2 

£0,4 

79.6 

77.6 

69.0 

70.6 

73.5 

75.3 

75.9 

79.5 

78.0 

76.8 

67 .0 

69.4 

72.2 

74.5 

75.3 

77.9 

77.9 

76.2 

65 .5 

63.3 

7 1.3 

73.7 

74.3 

76.5 

76.8 

74. 3 

64.4 

67.6 

69.6 

71.7 

72.7 

75.9 

75.6 

73.7 

61 .1 

65. 3 

67.2 

70.5 

7C-3 

73.8 

72.7 

71.7 

58.7 

63.3 

67.0 

70. C 

? C .4 

72. C 

72.3 

69.7 

56.9 

62.8 

64.9 

67.2 

68.1 

71.6 

7C.4 

68.6 

53.6 

58. 7 

61.1 

64.4 

64.8 

68.4 

66.7 

65.4 

50.4 

56. 6 

58.5 

61.3 

62.2 

66.3 

63.8 

63.5 

45. S 

51.2 

53.6 

56.6 

57.4 

60,4 

59.6 

57.7 

44 .0 

47. 8 
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TABLE XI. Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT OF TAKEOFF 

NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2xl(T 5 Pa; PWL referenced to 0. 1 pW.] 


(b) 70 Percent speed; fan physical speed, 1530 rpm; fundamental blade passage frequency, 382 hertz 


(b-1) Data referred to source and normalized to 1 meter 
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TABLE XI. - Continued. FAR- FIELD NOEE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT 


OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2x10" 5 Pa; PWL referenced to 0. 1 pW.] 

(b) Concluded. 70 Percent speed; fan physical speed, 1530 rpm; fundamental blade passage frequency, 382 hertz 
(b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE XI. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT OF TAKEOFF 

NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2X10' 5 Pa; PWL referenced to 0. 1 pW.] 


(c) 86 Percent speed; fan physical Bpeed, 1874 rpm; fundamental blade passage frequency, 468 hertz 


(c~l) Data referred to source and normalized to 1 meter 
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TABLE XI. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT 


OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 


[SPL referenced to 2xlG" 5 Pa; PWL referenced to 0. 1 pwj 
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(c) Concluded. 86 Percent speed; fan physical speed, 1874 rpm; fundamental blade passage frequency, 468 hertz 


(c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE XI. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT OF TAKEOFF 

NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2xl0‘ 5 Pa; PWL referenced to 0. 1 pW.] 

(d) 93 Percent speed; fan physical speed, 2033 rpm; fundamental blade passage frequency, 508 hertz 
(d-1) Data referred to source and normalized to 1 meter 
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TABLE XI. - Continued. FAR- FIELD NOISE OF 1, 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT 


OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 


jjSPL referenced to 2x10" 5 Pa; PWL referenced to 0. 1 pW.} 

(d) Concluded. 93 Percent speed; fan physical speed, 2033 rpm; fundamental blade passage frequency, 508 hertz 
(d-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE XL - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT OF TAKEOFF 


«8 

8 % 

& £ 

<© 5" 1 

5 Q 


NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2x10“ 5 Pa; PWL referenced to 0. 1 pW.] 

(e) 100 Percent speed; fan physical speed, 2186 rpm; fundamental blade passage frequency, 546 hertz 


(e-1) Data referred to source and normalized to 1 meter 
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TABLE XI. - Concluded, FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT 


OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2x10“ 5 Pa; PWL referenced to 0, 1 pwj] 

(e) Concluded. 100 Percent speed; fan physical speed, 2186 rpm; fundamental blade passage frequency, 546 hertz 


(e-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE XII. - FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT OF TAKEOFF NOZZLE 


AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2x10*^ Pa; PWL referenced to 0. 1 pW.J 


(a) 60 Percent speed; fan physical speed, 1301 rpm; fundamental blade passage frequency, 325 hertz 


(a-1) Data referred to source and normalized to 1 meter 
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TABLE XU. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
105 PERCENT OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2xl0~ 5 Pa; PWL referenced to 0. 1 pW.] 


(a) Concluded. 60 Percent speed; fan physical speed, 1301 rpm; fundamental blade passage frequency, 325 hertz 
(a- 2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE XII. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT OF TAKEOFF 


NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2x10 Pa; PWL referenced to 0. 1 pWj 


(b) 70 Percent speed; fan physical speed, 1518 rpm; fundamental blade passage frequency, 379 hertz 


(b-1) Data referred to source and normalized to 1 meter 
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112. -t 

111.9 

111.9 

1 u9. 5 

105.9 

100.7 

99.9 

103.0 

L J 5 • 4 

LC8.5 

109.8 

1 12.5 

112.2 

112.2 

103.5 

109. 3 

127.0 


5u JO 

K9 .8 

1 10.2 

1 09. 8 

11C. 7 

107.5 

104.0 

99.2 

97.3 

101. 1 

104.2 

1C7.7 

1C7.6 

111.2 

I 10.5 

1 10. B 

101.3 

107.5 

125.2 


630 0 

1C8.9 

111. I 

1C9.6 

ice. 9 

105.9 

104.7 

99 .2 

95.9 

99. 7 

1J4.9 

1C7.4 

ice. 6 

11C.1 

111.4 

105. 1 

iOL.e 

1C7. 1 

124.8 


0UOJ 

1 1 J.2 

i 10.4 

109,2 

l 09.6 

105.9 

103. 7 

97 .7 

95.7 

IU0.9 

103.4 

106.7 

107.4 

11C.6 

10'. 7 

109.7 

101.3 

106. 8 

124.5 


10000 

1C*. 6 

1C5.5 

lo7. 5 

100.3 

1 C4.8 

102.6 

95.8 

94.1 

98. 8 

102.5 

1C5.6 

1C6.1 

K5.2 

1C i .6 

108.0 

100. 1 

105.5 

123.2 


12500 

U9.o 

105.4 

1 C6. 9 

108.4 

1C4.7 

L02. 2 

95.3 

93 .5 

99.4 

10 1 .0 

L05.2 

LC6 .5 

1C9.S 

ice.o 

107.0 

55.5 

105.4 

123.1 


16 J J j 

K7/« 

1 1/ 0 • 6 

104.3 

105.9 

1 U2 • 6 

99.7 

93.6 

91.0 

97. 1 

100.4 

103.8 

104.9 

1C7.2 

106.9 

105.1 

99.2 

103. 7 

121.4 


20000 

1C7.2 

107.6 

105. 1 

104.9 

101. 1 

90.4 

91 .9 

91.1 

96. 6 

99.6 

1C2.6 

1C4.2 

ice. e 

1C6 .4 

1C5.0 

913.1 

102. 9 

120.6 


flVFK ALL 

W 'i .0 

129.8 

131. 1 

130.9 

128.8 

128.5 

125 .3 

122 .2 

121.0 

123 .7 

125.7 

127.6 

127.6 

128.4 

125.8 

121.6 

127.3 

145.0 
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TABLE Xn. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
105 PERCENT OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2xl0~ 5 Pa; PWL referenced to 0. 1 pW>] 

(b) Concluded. 70 Percent speed; fan physical speed, 1518 rpra; fundamental blade passage frequency, 379 hertz 
(b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


FUEO'IfNCY 








4Nf»Ltt HcG 









l j 

?C* 

3 J 

4 3 

6 J 

60 

70 

80 

90 

100 

11C 

12C 

1 3 C 

140 

150 

1 60 




1/ jVjCTrtVL i Afu> SC UNO PRESSURE 

LEVELS 

<SPU 

CN 30 

.5 M £ T fc K RAO I L S 



So 

78.5 

7 2.5 

7 2.3 

74.2 

73.3 

74.0 

74 .2 

7 1 .2 

72.5 

71 .0 

73.3 

73.3 

71.5 

72.3 

71.5 

72.2 

h i 

7 2.4 

69 .9 

71.2 

69. C 

71. j 

68.2 

67 .2 

67.2 

67.2 

6 7.7 

69.2 

67.4 

67 .9 

67.9 

7 J • 2 

71 .2 


72.1 

72.4 

7 1.3 

70.5 

71.0 

7 0. 1 

69.1 

70.1 

69.3 

70.3 

71.5 

71.2 

71.1 

71.6 

72.5 

71.9 

10 J 

7 ‘ ,6 

74. H 

75.5 

75.5 

7 3.0 

73,3 

73 .5 

72.5 

72. 1 

76.3 

75.0 

74.7 

74.8 

74.6 

73.8 

72.7 


76.8 

70. S 

7 1.3 

7 7. 7 

77. j 

74.5 

76 .7 

75.2 

74.0 

77.7 

77.7 

76.7 

76.7 

76.2 

76. 8 

75. 0 

16 0 

76.2 

7R.9 

77,5 

76.9 

76. U 

74 . 9 

73.9 

74.2 

75.4 

75.7 

’75.9 

76 .8 

75 .5 

75.5 

74.4 

73 . 1 

20 J 

7S ,5 

?'} , 5 

78.0 

74.7 

7 3.9 

72.2 

71.4 

72.4 

71.7 

72.0 

72.2 

73.6 

74 .5 

74.5 

74.4 

72.7 


83.2 

8 2.7 

83.3 

78, 3 

7 7,2 

76.3 

7't .5 

74 .2 

74.5 

75.8 

78.0 

78.1 

79.7 

0C.3 

79.0 

74.4 

J 1 'i 

89.? 

H 6.9 

87.4 

87.1 

84,9 

84,9 

ai .9 

79.4 

78.7 

79.9 

eo.9 

E2.3 

£2.6 

6 2,7 

SC • 1 

7 7.8 

4 0 0 

1 C C * 6 

95.4 

09. 3 

95.4 

97.1 

97.6 

94 . L 

90,1 

38.3 

89.8 

50.1 

82.3 

SC. 3 

8 1 .6 

89.4 

07. 0 

soo 

as .<? 

85.9 

rt r >, l 

84.1 

33.2 

80.6 

79 .2 

77.7 

78.9 

80.6 

82.4 

03.2 

84.2 

8 5.4 

33.1 

77.3 

U 30 

£4.0 

85 .6 

H5 . 7 

84.5 

81.9 

79.3 

77 ,8 

7 7.1 

78. 3 

80.4 

83.4 

€4.7 

86.1 

8 6.6 

0 3*1 

7 7.5 

800 

f P.7 

8S .5 

09,8 

87.0 

86.5 

34.2 

83 .0 

8 l .7 

92. 3 

84.2 

83.0 

82.2 

8 S * 5 

8 1.3 

87.7 

82.7 

100-J 

to . 2 

86. r 

86. C 

84. 9 

83.2 

80,7 

73.0 

77.3 

73.5 

81.0 

83.8 

84.8 

86.2 

0 7.2 

83*7 

79.1 

l:?so 

6<>.g 

H 8 . L 

86. 5 

85.6 

G4.4 

81.4 

73 .2 

77.1 

78.6 

30.7 

63.6 

85.2 

86 .6 

06.7 

04. L 

78.8 

1600 

E 5 .4 

8 6 . J 

86.1 

84.6 

8 3.9 

31.1 

77 .1 

76.4 

77.8 

79.9 

82.6 

83.7 

66.0 

66.9 

82.6 

77.8 

20 00 

62.7 

3 5,2 

8 5 • u 

84.2 

32. w 

79.5 

74 .9 

74.2 

76. 5 

78.9 

61.4 

32 .3 

65.2 

05.9 

82.5 

75. 9 

ZSO’J 

H2 .2 

83. S 

82.7 

82.7 

80.6 

77.4 

73.6 

72.2 

74. 6 

77.4 

00.2 

01.4 

03.4 

84.2 

61 . 1 

73, 7 

Jl SO 

6 L .4 

8 2.7 

81.6 

€ L * 4 

75. 0 

76.4 

72 .2 

70.5 

73.0 

76.9 

79.7 

£0.8 

6L.S 

62.7 

01.4 

73.3 

4000 

fi ,.5 

a i .o ' 

81.4 

HI. 4 

75.0 

75.4 

73 .2 

69 .V 

72.5 

74.9 

78. U 

78.3 

62.4 

62.7 

31.7 

73.0 

SO 0'J 

78.0 

74 .4 

7 7. 0 

75,5 

76.7 

73.2 

6H ,4 

66.5 

70.3 

7 3.4 

76,9 

76.3 

8 C . 4 

7S.7 

80.0 

70. 5 

63 00 

7 7*6 

79.5 

77.3 

77.6 

74.6 

73.4 

67 ,9 

64 .6 

68.4 

73.6 

76.1 

77 .3 

7R .« 

ac.i 

77.8 

7C.S 

800 ) 

7 3,3 

7 8.5 

7 7.3 

77.7 

74.0 

71, ti 

65 .8 

6 3 .8 

69.0 

71.5 

74.0 

75.5 

70.7 

7 7,0 

77.0 

69.4 

100 0 0 

7 5,7 

76 .6 

7 4.6 

7 5. 4 

71.9 

69.7 

62 .9 

6 l .2 

65. 9 

69.6 

72.7 

73.2 

76.2 

7 5.7 

75. L 

fc 7. 2 

12 50 0 

74.7 

75.1 

72.6 

74. 1 

7C.4 

6 7.7 

61 ,0 

59 .2 

65. 1 

67.5 

70.9 

12.2 

75.2 

73.7 

73.5 

65.2 

16000 

7 L ,7 

72.4 

70. 1 

65. 8 

6 6. 5 

6 3.6 

57,4 

5 5 .4 

60.9 

64.2 

67.6 

68.7 

71. 0 

7C. 7 

63.9 

63.0 

20000 

68.4 

68.7 

66 • 2 

46 . L 

62.2 

59. > 

53.0 

52 .2 

57. 7 

60.7 

63. 7 

65.3 

67.8 

67.5 

66 . 1 

59. 2 

OVER M L 

IC*-2 

45,5 

101. 3 

101. 0 

5 6, 9 

98. f 

95 .5 

92,4 

92.0 

93. a 

55.7 

57.7 

97.5 

S€.4 

55.8 

81.7 

C 1 STANCE 






SI Or LI NL 

pEKceiveo-Ncise, levels 






1*2*4 M 

7 7.0 

8 2.5 

sa* 3 

9C. 7 

90.4 

90.3 

BH .3 

86.1 

86. 3 

80.2 

69.4 

50 . L 

69.3 

08.0 

£2.7 

74.4 

304. e * 

6 7.9 

74.0 

aj.s 

H3 • i 

83.0 

8 3.5 

81.2 

79.0 

79.0 

80.8 

81.9 

02.6 

61.1 

78.9 

74.4 

66 • 0 
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TABLE XII. - Continued. FAR -FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT OF TAKEOFF 

NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2xl0~ 5 Pa; PWL referenced to 0. 1 p wJ 
(c) 86 Percent speed; fan physical speed, 1859 rpm; fundamental blade passage frequency, 464 hertz 


FREQUENCY 


50 

63 

80 

10J 

125 

160 

200 

250 

315 

400 

500 

630 

flOG 
1000 
12 50 

1600 

2000 

2500 

3150 

4000 

5000 

6300 
8000 
100 00 

12500 
16000 
2000 J 

OVERALL 


(c-1) Data referred to source and normalized to 1 meter 

ANGLE, Dt G 


10 20 30 4 C 50 60 70 80 

l/3-0CTAVt BAND SOUND PRESSURE 

10i«3 1 C 5 « 6 Ui.L 102.1 102.4 101.6 102.4 102.1 

111.2 107.7 102.4 101.7 104.4 lu9.Q 104.0 104.0 

10*. 6 105.9 104.4 101. 6 101. 9 101.6 100.3 100.6 

KS.8 1C5.6 1G8.6 107. C 104.6 107.0 104 .6 104.3 

113.1 114.4 115.3 111.3 li'1.6 109.3 111.4 110.3 

Jli.1 111.6 110. 8 1 09. 4 107.4 107.9 106.8 109.1 

111.4 112.8 111. 2 ICS. 6 107.3 105.9 105.1 105.3 

114.4 115.1 112.7 112. 2 1 l^C. 9 109,6 107 .9 10 7.9 

116. 3 1 16. 5 115.7 1 14.2 111.8 110.5 109 .2 109 .8 

123.4 125.2 131.8 125. c 121.8 120.3 116.3 116.8 

125.8 137.3 140.1 133.1 128.5 127.3 121.8 121.8 

118.5 115.7 120. C lifi. 7 115.8 113.8 112.2 111.5 

12C.2 120.7 120.5 119.5 117,3 116.8 113.5 114.8 

124.6 1 24.2 123.7 123.7 122.4 122.2 117.2 119 .7 

115.3 120.8 120.8 120.3 118.5 L16.3 113.0 112.7 

118.7 12C.4 121.1 121.2 118.7 116.7 112.6 112.2 

118.2 120.6 120.4 120. 7 11 8, 7 115.9 111 .9 U l .4 

J16.8 118.4 118.4 118.6 116.9 114.3 110.5 1U9.4 

116.1 117.9 117.4 117.7 116.1 114.1 109.9 107.9 

116.3 118.2 117.8 118.2 116.0 113.5 108.7 107.3 

M5.4 116.2 116. C 116.9 114,0 111.2 106.9 104.7 

114.6 117.1 115.1 115.3 112.4 112.1 106.9 1J3.9 

116.4 117.2 116.0 115.9 112.0 111.0 105.8 104.0 

115.3 115.8 114.3 114.8 111. 3 110.5 104.5 102.8 

115.8 116.5 114.0 115.3 111.4 110.6 104.4 102.9 

114.5 115. B 113.7 1 13.2 109.3 107.8 102.3 101.3 

114. 3 1 14 .8 112. 6 112. 5 108.1 106.3 101.1 100.8 

133.7 138.8 141.1 135.6 132.1 130.8 126.4 126.7 


90 100 LLO 12C 13C 140 15C 160 

LbVELS (SPL) CNi 1.0 METER RADIIS 

102.1 101.4 101.9 K2.0 1C2.4 1C4.1 1C5.3 U4.0 

103.4 105.2 105.9 105.0 102.7 106.4 105.5 105.1 

101.6 101.9 102.9 104.0 1C4.6 1C5.4 106.1 105.6 

107.6 103.1 1C7.8 1C5.2 ICS.l 1CE.8 ICfi.5 L06.fi 

103.9 110.6 111.1 110.7 1 1C. 1 UC.9 112.3 103.3 

108.3 108.6 109.4 UC.3 109.4 105. 1 107.8 107.5 

105.3 106.1 IC6.9 1C7.2 1C7.4 ICE. 2 107.1 106.6 

108.4 110.6 1 11.7 113.0 113.4 113.4 105. 7 I07.fi 

110.2 111.2 112.7 114.1 113.7 114.0 110.0 108.2 

120.9 120.6 122.1 122.2 124.5 122.3 120.1 118.8 

128.3 127.5 129.0 128.7 132.6 125.6 127.3 126.7 

112.7 115.3 117.8 118.6 120.2 120.5 114.8 111.5 

116.5 119.5 120.0 121.1 122.6 122.2 117. C 117.C 

122. 1 124.9 122.4 122.3 126. E 126.2 120.7 123.9 

114.0 116.3 118.3 120.1 121.5 12C.3 114.8 112. 6 

113.4 116.2 110.1 11S. 2 121.2 12C.9 114.9 111.3 

113.2 115. 6 118.1 110.7 121.6 121.2 114*9 110.6 

111.6 114.5 116.6 116.6 115. t 11 c.9 U4.3 109.2 

110.6 113.9 116.1 117.2 118.7 118.9 113.1 100.1 

112.8 115.0 116.5 119.2 118.8 114.0 108.3 

108.5 Ui. 4 114.4 114.4 117.2 116.2 112.7 106.2 

108.1 112.1 114.1 115.4 116.1 117.3 111.6 107.3 

109.0 111.2 114.0 114.5 117.4 116.3 113.0 107.2 

107.8 110.2 113.3 113.8 116.3 114.7 112. 2 106. 3 

108.5 110.5 113.5 114.6 117.3 115.3 113.1 106.5 

106. 3 109.2 112.2 113.4 115.5 114.7 1U.$ 106.5 

106. 5 108.8 110.9 112.7 115.0 114. 3 111.0 105.7 

130.8 131.6 132. 6 132.9 135.5 134.8 130.7 130.0 


SIPPLE POWER 
SOURCE LEVEL 


( SPL 1 

1 PWL I 

102.6 

120.3 

105.4 

123.1 

103.2 

120.9 

IC7.6 

125.3 

111.2 

128.9 

108.9 

126.6 

107.6 

125.3 

111.3 

129.0 

112.5 

130.2 

123.6 

141.3 

131.2 

148.9 

1 17. 0 

134.7 

119.3 

137.0 

123.5 

141.2 

118.2 

135.9 

118. 1 

135.3 

a 7. 9 

135.6 

116.4 

134.1 

115.5 

133.2 

115.4 

133.1 

113.6 

131.3 

113.4 

131.1 

113.5 

131.2 

112.4 

130.1 

112.9 

130.6 

111.5 

129.2 

110.8 

126.5 


133.0 151.5 



TABLE Xn. - Continued. FAR- FIELD NOISE OF l. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
105 PERCENT OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2x10 " 5 Pa; PWL referenced to 0. 1 pW.] 


(c) Concluded. 86 Percent speed; fan physical speed, 1859 rpm; fundamental blade passage frequency, 464 hertz 


(c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


f RECUENCY 

1C 

20 

30 

4C 

50 

60 

70 

ANGLfct DEG 
80 90 

100 

no 

i 2 C 

13C 

140 

150 

160 

50 

7 2*6 

75.9 

1/3-OCTAVE BAND SOUND PRESSURE 
71.4 72.4 72. 7 71.9 72 .7 72 .4 

LEVELS 

72.4 

< SPL > 
71.7 

CN 30.5 METER RACILS 
72.2 72.3 72.7 74.4 

75.6 

7 4,3 

63 

81.5 

78.0 

72.7 

72.0 

74.7 

79.3 

74.3 

74.3 

73.7 

75.5 

76,2 

75.3 

73 .0 

76.7 

75.8 

75.4 

80 

74 .9 

76.2 

74.7 

71.9 

72.2 

71.9 

70.6 

70.9 

71.9 

72.2 

73.2 

7 4.3 

7 5*1 

75.7 

76.4 

75,5 

100 

PC.l 

75.9 

78.9 

77.3 

74.9 

77.3 

74.9 

74.6 

77.9 

78.4 

78.1 

7S ,5 

75,4 

7 5.1 

78.8 

77.1 

L25 

63 *4 

B4.7 

85.6 

81.6 

81. 9 

79.6 

81 .7 

80.6 

79.2 

80.9 

81,4 

81.0 

80.4 

81.2 

82.6 

78. 6 

160 

61.4 

81.5 

81.1 

79.7 

77. 7 

78.2 

77 .1 

78 .4 

76.6 

73.9 

79.7 

6C.6 

75.7 

75.4 

78.1 

77.8 

200 

8 1.7 

84.1 

8 L * 6 

78.9 

77.6 

76.2 

75.4 

75.6 

75.6 

76 .4 

77.2 

77.5 

77.7 

78.6 

77.4 

76.5 

2 50 

84.7 

85.4 

83.0 

62.5 

81.2 

79.9 

78.2 

78.2 

78. 7 

80.9 

82.0 

83.3 

83.7 

83.7 

80.0 

78.1 

315 

86.6 

86.8 

86. C 

64.5 

82.1 

80. 8 

79.5 

80.1 

80.5 

81.5 

83.0 

€4.4 

84.0 

84.3 

00.3 

78.5 

400 

83.6 

95.5 

102. C 

96. C 

92.0 

90.5 

86.5 

87.0 

91. 1 

90.8 

92.3 

52. 4 

55.1 

52.5 

50.3 

09.0 

500 

1CC.0 

107.5 

110. 3 

103. 3 

98. 7 

97.5 

92.0 

92.0 

98.5 

97.7 

99.2 

58,9 

1C 2. 8 

55.8 

97.5 

96.9 

630 

ee.7 

89.9 

90. 2 

88.9 

86.0 

84.0 

82.4 

81.7 

32.9 

85.5 

88.0 

88.8 

50.4 

9 C ,7 

85.0 

81. 7 

800 

SC. 4 

90 .9 

90.7 

85.7 

88. 0 

87.0 

83 .7 

8 5.0 

06. 7 

89.7 

SO. 2 

51.3 

52.7 

93.4 

87.2 

€7.2 

1000 

54.8 

94 .4 

93.9 

93.9 

52.6 

92.4 

87.4 

8 9,9 

92.3 

95.1 

92.6 

92.5 

56.8 

58,4 

50.9 

94.1 

12 5'j 

€5.4 

9C.9 

90.5 

90.4 

88.6 

86.4 

83.1 

82.8 

84. 1 

86.4 

88*4 

50.2 

51.6 

SC . 9 

84.9 

82.7 

1600 

£8.8 

9C.5 

91.2 

91.3 

88.8 

86.8 

32 .7 

82.3 

03.5 

86.3 

83.2 

89 .3 

51.3 

91.0 

85.0 

61.4 

2000 

88.2 

90.6 

90.4 

90.7 

90.7 

85.9 

81 .9 

0 1 .4 

83. 2 

85.6 

88.1 

88.7 

91.6 

91.2 

84.9 

80.6 

2500 

86.7 

88.3 

88.3 

88.5 

86.8 

84.2 

30 .4 

79.3 

81.5 

84.4 

€6.5 

68.5 

89.5 

85.8 

€4.2 

79.1 

3150 

65.8 

87.6 

87. 1 

67.4 

85.8 

83.8 

79,6 

77.6 

80.3 

83.6 

€5.8 

86.5 

88-4 

€8.6 

€2.8 

77.8 

4000 

65.8 

87.7 

87.3 

87.7 

05.5 

83.0 

78.2 

76.8 

00.0 

82.3 

84.5 

86.0 

68.7 

88.3 

83.5 

77.8 

5000 

6 4.6 

85.4 

85.2 

86.1 

83.2 

80.4 

76.1 

7 3.9 

77.7 

80.6 

83.6 

83.6 

€6.4 

8 5.4 

81.9 

75.4 

6300 

63.3 

85.8 

63.8 

84. C 

8 1 • i 

80.8 

75 .6 

72.6 

76.8 

80.3 

82.8 

€4.1 

€4 . £ 

€6.0 

80.3 

76. C 

8000 

64.4 

85.3 

84.1 

84. 0 

8 C. 9 

79.1 

73.9 

72.1 

77. 1 

79.3 

82.1 

82.6 

85.4 

84.4 

81.0 

75.3 

10000 

65 .4 

8 2.9 

81.4 

81.9 

78.4 

77.6 

71.6 

69.9 

74.9 

77.3 

80.4 

€0.9 

83.4 

81.8 

79.3 

73.4 

12500 

61.5 

82.2 

79.7 

81.0 

77.1 

76.3 

70.1 

68 .6 

74. 2 

76.2 

79.2 

€0.3 

63. C 

81.0 

78.8 

72.2 

16000 

78.3 

79.6 

77.5 

77.0 

73.1 

71.7 

66 .1 

\65.t 

70. 1 

73.0 

76.0 

7 7.2 

79.3 

7H5 

75.3 

70.3 

20000 

75.4 

75.9 

73. ? 

73. 6 

69.2 

67.9 

62.2 

61.9 

67.6 

69.9 

72.0 

73.8 

76.1 

75.4 

72.1 

66.8 

OVER 4LL 

102.7 

109.0 

111.2- 

105.7 

1C2.2 

100.9 

96 .4 

96 .8 

101.0 

101.6 

1C2.6 

102.9 

1C5 • 9 

104.8 

100.7 

100.1 

Cl STANCE 
152*4 M 

78. 1 

51.2 

97. 0 

95.4 

94.0 

SIDELINE 
93.8 90.2 

PERCEIVED NOISE LEVELS 
90.5 94.7 95.5 56.5 

56.1 

57.5 

54.3 

87.8 

81.9 

304.8 M 

68.5 

83.0 

89.3 

87. 6 

86.3 

86.3 

82.8 

83.1 

87. 5 

88.1 

89.0 

08.5 

69.9 

86.4 

79.7 

73.7 



TABLE XII. Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF*-9 CONFIGURATION WITH 105 PERCENT OF TAKEOFF 


FREQUENCY 


NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 

[SPL referenced to 2xlO“ 5 Pa; 'PWL referenced to 0. 1 pW.] 

(d) 93 Percent speed; fan physical speed, 2016 rpm; fundamental blade passage frequency, 504 hertz 

(d-1) Data referred to source and normalized to 1 meter 

ANGLE, DfcU 



1C 

20 

30 

4 C 

50 

60 

70 

80 

90 

100 

110 

12C 

130 

140 

150 

160 

SQURC1 
< SPL! 





1/3- OCTAVE BAND SOUND PRESSURE 

LEVELS 1 S PL 1 CN 

1.0 METER RADIUS 




50 

63 

8) 

104.5 

112.3 

1C5.8 

104.8 

106.5 

1C5.3 

103.2 
106. 8 

104.3 

1C2.2 

104.3 

102.3 

103. 3 
107.5 
1C3.0 

102.2 

109.0 

102.7 

102.0 

103.8 

102.7 

103.3 
10 1 .0 
102.0 

105.0 
109. 2 
104.2 

103.5 

108.5 
104 .2 

103.7 

105.0 

104.0 

1C3.8 

104.1 

105.4 

1C4.2 

105.7 

1C7.C 

105.2 
105.7 

101.3 

1C 5. 5 
106.0 
108.0 

106.5 

106.5 

107.4 

103.9 

107.1 

104.8 

100 
125 
L 60 

113.4 

111.0 

111.7 

112.9 
1 13.5 
113.0 

111.2 
113. 7 
111. 7 

LC7.S 
112.7 
11C. 8 

LG6. C 
110.3 
109.7 

110.5 
111.3 
in. a 

106.5 
113 .0 
108 .5 

107.4 

109 ,8 

110 .0 

109. 7 

110. 0 
109.7 

109.7 

111. 8 
111.0 

109.7 

113.5 

111.3 

11J. 2 
113.1 
112.6 

112.2 

112.7 

111.8 

111.4 

113.0 

111.0 

11C. 5 
112.3 
110.0 

nc.i 

109.5 
108. 7 

110.0 

111.9 

110.9 

200 

250 

315 

113.2 

116.2 
117.6 

L 14.6 
117.2 

ne.o 

112.5 

114.5 
115.3 

ne.c 

113. 7 
114.5 

ioe.8 
112.2 
112. 6 

107.3 

111.5 

111.8 

106.5 
109.4 
110. 8 

107 .6 
110.2 
112.0 

107. 1 
1 10. 7 
112.0 

108.0 

112.4 

113.5 

ICS. 8 
1 13.5 
114.6 

1C9.2 

114.1 

115.4 

110.6 
115.4 
1 15.2 

1Q«.8 

115.4 

114.6 

108.0 

112.2 

111.6 

1C7.5 
109.1 
i 09. 7 

109.3 
113. 1 
113.8 

400 
5 0 J 
630 

119.5 

127.7 

121.1 

12C.8 

132.9 

121.6 

121.2 
136. C 
122.1 

118.7 
L 3 1 • 5 
120.4 

117.7 
126, 5 
117.9 

117.5 
134.0 

118.6 

115 .0 

131.4 

116.4 

119 .0 
136.2 
119.4 

117.5 

133.4 

118.4 

119.3 
134.2 

120.4 

1 19.7 
132.5 
121.4 

120.1 
131. 0 
121.7 

12C.7 

132.9 

123.1 

in. 7 

1 29. 2 
122.1 

114.8 
126.4 
1 16.6 

112.6 

122.3 

113.4 

118. 8 
132.0 
120.2 

aoo 

1030 

1250 

120.1 

124.8 

12C.2 

121.4 

125.2 

121.6 

120.9 
124. 8 
121.1 

LIS. 7 
124. 8 
120.6 

113.9 

125.0 

119.1 

116. 6 
124.5 
117.1 

114.9 
122 .7 
114.4 

115.4 

119.5 
114.7 

117. 1 
121.2 
1 16.4 

119.7 

125.8 
1L8.9 

121.4 

125.5 
12U.4 

122.3 

127.9 

122.0 

123.6 
131.5 

123.7 

122.7 
12 8,7 
121.6 

117.6 

121.0 

116.1 

114.6 

118.1 

114.0 

119. 9 
12 5. a 
119. 6 

1600 

2000 

2500 

12 1 .5 
120.1 
1 18. C 

122.7 

122.0 

120.0 

123. 5 
122.5 
119.9 

123.5 

122.5 
120. 9 

123.8 

121.3 

119.4 

120.8 

118.5 

117.0 

115.8 
114.3 
113 .5 

116.0 
11 4.0 
112.5 

117.0 
116. 1 
114.5 

119.3 

118.1 

117.0 

122.0 

120.1 

119.2 

122. 6 
121.7 
120.3 

124.8 
124.1 
122. C 

123.2 

122.3 

12 1.2 

113. 2 
116.1 
115.0 

114.2 

112.5 

110.8 

121.4 
120. 1 

118.5 

3150 

4000 

5000 

117.6 
118. C 
117. C 

115.6 

115.9 

117.8 

119. 1 
119. 5 
117.4 

120. G 
120.2 
1 L 9. 8 

L18.6 
lie. 7 
116.9 

117.1 

116.2 
114.5 

113.0 
112 .0 
113.3 

111.6 
11 1.0 

io a. a 

113.8 
113.4 
112. 1 

116.9 

115.5 

114. 5 

1 18.6 
117.7 
117.3 

120.2 

119.0 

116.9 

121.6 

121.5 

120.6 

12 l.u 
12C.9 

ne.i 

1 14.6 
114.9 
114.3 

110.4 

no.i 

107.9 

118. 1 
117. 7 
116.3 

6300 

8000 

10000 

1 16.7 
117.9 
1 17.3 

119.2 

119.2 

118.3 

117.4 
118. C 
1.16, 9 

1 18.4 
119.C 
118.1 

115.7 

116.2 

115,1 

115.2 

114.3 
113.5 

110 .7 
109.8 
108.4 

108.1 

108.5 

107.3 

111. 4 
112.7 
III. 3 

115.2 

114.5 

113.6 

117.4 
116.9 

116.5 

118.2 
117.4 
1 17.0 

115.2 

120.5 

119.6 

115.1 

116.2 
117.6 

113.4 

114.9 

114.1 

109.2 

109.2 

108.6 

116.2 

116,3 

115.5 

12500 

16000 

20000 

117.5 
115.9 

115.6 

118.5 
1 17.9 
1 17. L 

116. 5 
115.8 
115. 3 

Lie. 5 
116.7 
1 16. 1 

115. 0 
113.1 
111.6 

114. 0 
111.9 
110.7 

108.5 

106 .6 
105.2 

107.3 

106.2 

105.6 

112.2 
no. 4 

110.3 

113.6 

112.8 

112.4 

116.8 

115.6 

114.7 

117.6 

116.6 
116.3 

120.5 
118.7 
ne. 6 

117.7 

117.4 

116.9 

115.8 
113.7 

113.9 

108.5 

109.1 

107.9 

115.5 

114.6 
114. 1 

OVER AL L 

123.6 

136.2 

137. ? 

135. 3 

132. 9 

135.5 

132 .9 

136.7 

134.6 

135.9 

135.4 

135.5 

137.7 

135.4 

130. 8 

127.2 

135.4 


SlHPLt POWER 
LEVEL 
(PWU 


121.6 

124.8 

122.5 

127.7 

129.6 

128.6 

127.0 

130.8 
m.5 

136.5 

150.5 

137.9 

137.6 

143.5 

137.3 

139.1 

137.8 

136.2 

135.8 

135.4 
134.0 

133.9 
134.0 

133.2 

133.6 

132.3 
131.8 


153.1 



TABLE XU. - Continued, FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
105 PERCENT OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2xl(T 5 Pa; PWL referenced to 0. 1 pW j 


co 


(d) Concluded. 93 Percent speed; fan physical speed, 2016 rpm; fundamental blade passage frequency, 504 hertz 


FREQUENCY 


50 

63 

3J 

10J 

125 

160 

20 J 
25J 
315 

430 
503 
6 30 

800 

1000 

1250 

1600 
2000 
2 500 


3150 

4030 

5003 

6300 

9000 

10000 

12500 

16000 

20u00 

CVcKAL L 

DISTANCE 

152*4 M 
304.0 M 


(d- 2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


10 

20 

30 

4 C 

50 

60 

70 

AfVG LE t DtG 
80 90 

100 

110 

120 

no 

no 

150 

?4.6 

75. L 

1/ 3-OCTAVE 3 AND SOUND PRESSURE 
73.5 72.5 73.6 72.5 73.1 73.6 

LEVELS 

75.3 

(SPL 1 
73.8 

CN 30*5 METER RAD 1 1 S 
74,0 74.1 74.5 75.5 

7 5.8 

82 .6 

76.8 

77. L 

74,6 

77.3 

79.3 

79.1 

71.3 

79.5 

73,0 

75.3 

74.4 

76,0 

76.0 

77. 1 

7t .1 

75.6 

74.6 

72.6 

73.3 

73.0 

73.0 

72.3 

74.5 

74 ,5 

75.1 

7 5.7 

77 .3 

77.6 

78.3 

€3.7 

8 3. 2 

01.5 

78.2 

76.3 

80.3 

76 .0 

77.7 

ao.o 

00 .0 

€0.0 

€1.6 

£2.5 

n .7 

£0.0 

81.3 

93.8 

84.0 

83. C 

ao. 6 

81.6 

30.3 

30,1 

80, 3 

82.1 

B 3.8 

83.4 

83.0 

83.3 

82.6 

ll .C 

83.3 

82 . C 

ei.i 

80.0 

92. 1 

78.8 

80.3 

00.0 

81.3 

61.6 

£2 .9 

€2.1 

€1.3 

£0.3 

B 3 .6 

84.9 

62.8 

8C. 3 

79.1 

77.6 

76 .8 

77 .9 

77.4 

78.3 

75.1 

79.5 

£ G . 5 

ec.i 

79.1 

86.5 

87.5 

84.0 

94.0 

82.5 

81.8 

79 .7 

80 .5 

81.0 

82.7 

03.8 

£4.4 

85.7 

85.7 

82*5 

67. * 

88.3 

3 5.6 

84.0 

02.9 

02. L 

81.1 

02,3 

32.3 

83.8 

84.9 

£5.7 

85.6 

84.9 

01.9 

€9.7 

91.0 

91.4 

68.9 

87.9 

87. 7 

06,2 

89 ,2 

07. 7 

89.5 

89.9 

90 .3 

90 .5 

88.9 

85.0 

97 .9 

103.1 

106. 2 

1CL.7 

96.7 

104.2 

101.6 

10 6,4 

103.6 

104.4 

102.7 

10 1.2 

1C3.1 

55,4 . 

96. 6 

51.3 

9 1.8 

92.3 

90.6 

83.1 

88. S 

36.6 

09 .6 

88.6 

90.6 

91.6 

SI. 5 

53.3 

92.3 

£6.0 

50 .3 

91,6 

91 . 1 

89. c 

09,1 

86.8 

85 .1 

85.6 

07. 3 

89.9 

51.6 

92.5 

S3.e 

52.9 

87. a 

55 .0 

95.4 

95.0 

95* 0 

95.2 

94.7 

92 .9 

89,7 

91.4 

96 .0 

95,7 

96.1 

1C1.7 

56.9 

91.2 

90. 3 

91.7 

91.2 

90.7 

99.2 

87.2 

84.5 

84.0 

86. 5 

89.0 

90.5 

92.1 

53.8 

91.7 

06.2 

S 1.6 

92.8 

9 3. 6 

93.6 

93.9 

90.9 

35 .9 

86.1 

87. 1 

89 .4 

92.1 

92.7 

54.5 

53.3 

85. 3 

SC. 1 

92.0 

92. 5 

92.5 

91.3 

88.5 

34.3 

84.0 

86. 1 

08.1 

90. 1 

91.7 

54. 1 

52.3 

86.1 

€7.9 

05.9 

84.0 

'90, 8 

05.3 

06.9 

83 .4 

8 2.4 

84. 4 

86.9 

€9.1 

50.2 

51,5 

SI. 1 

84.9 

P7 .3 

85.3 

8 8. e 

89. 7 

08. 5 

86 . 3 

83 .5 

81.3 

83.5 

06.6 

£8.3 

£9.9 

51.2 

9C.7 

84.3 

87.5 

89. 4 

39. C 

89*7 

08.2 

85.7 

81 .5 

80.5 

32.9 

05.0 

€7.2 

ae.5 

91. C 

90.4 

84.4 

£6.2 

87.0 

86. 6 

39.0 

66.1 

83. 7 

79.5 

7 8,0 

81.3 

S3. 7 

£6.5 

86 .1 

65 •€ 

87.3 

€3.5 

8£ .4 

R7 .9 

06. 1 

87.1 

54.4 

03-9 

79 .4 

76 .8 

80. 1 

83.9 

€6.1 

€€.5 

£7.5 

€7*3 

82.1 

€5.9 

87 .3 

86. 1 

87. 1 

84.3 

02.4 

77.9 

76,6 

80.8 

8 2.6 

€5.0 

€5.5 

88.5 

86.3 

82.9 

€4 .4 

85.4 

84. C 

85.2 

32.2 

80.6 

75.5 

74 .4 

78.4 

80.7 

83.6 

8 4.1 

€6.7 

84.7 

81.2 

€ 3 .2 

84.2 

82.2 

84.2 

8G.7 

79.7 

74.2 

73.0 

77.9 

79.3 

82.5 

€3.3 

66.2 

82.4 

01.5 

75,7 

8 1.7 

79.6 

80. 5 

76. 9 

75.7 

70 .4 

■7U .0 

74. 2 

76.6 

79.4 

80.4 

82.5 

81.2 

77.5 

76 .7 

78 .2 

76.4 

77.2 

72.7 

71.8 

66.3 

66.7 

71.4 

73.5 

75.8 

77.4 

75.7 

7 £ .0 

75.0 

1C 3 .4 

LC6 * 1 

1C7.R 

105.2 

102.8 

105.7 

103.0 

106.9 

104.7-106.0 

105.4 

105.4 

107.6 

10 5.2 

100.6 

77.5 

89 . 1 

94. 0 

55.3 

55.1 

SIDELI ME 
98.2 95.2 

PERCEIVED NOISE LfcVELS 
99.2 98.4 99.8 99.3 

98.4 

55.0 

94.0 

07.9 

67.7 

80.6 

86. 0 

07.3 

86.3 

9 J. 8 

88 ,9 

92.2 

91. 2 

92,5 

51.9 

90.0 

51.2 

€6.8 

79.7 


160 


76.3 

76. 8 

77. 7 

€0.4 

79.8 

79.0 

77.3 

79.4 

80.0 

82. 8 

92.5 
€3.6 

64. € 

88.3 

84.1 

€4.3 

02.5 
30.7 

80.1 

79.6 

77.1 

77. 9 

77.3 

75.7 

74.2 
72.9 
69.0 


57. I 


79. 9 
71.2 



00 

OQ 


TABLE XII. Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT OF TAKEOFF 

NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2x10' 5 Pa; PWL referenced to 0. 1 pW.] 

(e) 100 Percent speed; fan physical speed, 2168 rpm; fundamental blade passage frequency, 542 hertz 


FREQUENCY 


50 
6 3 
80 

100 

125 

160 

200 

250 

315 

*•00 

500 

630 

80U 
1000 
12 50 

1600 
20 00 
2500 

3150 

4000 

5000 

6300 

8000 

10000 

12500 

16000 

20000 

OVERALL 


(e-1) Data referred to source and normalized to 1 meter 

A IvG Lc , DfcG 


1C 20 30 4C 50 60 70 80 

i/3-nCTAVE BAND SUUND PRESSURE 

10*. 4 104.5 105.0 103.2 104. C 103.5 104.5 104.7 

105.5 106.0 103.7 103.4 106.2 108.7 107.7 105,7 

1C9.4 110.4 107.2 106.6 llu.4 114.1 113.1 109.9 

113.5 114.0 113.5 11C. 7 106.7 109.7 108 .2 110.0 

113.0 115.2 115.3 113-3 11C.8 il2.ti 110.8 ill. 8 

113.9 114. C 114.7 112.4 111.4 U2.2 U0.4 111.9 

115. C 116.2 114.4 112.4 liC. 5 111.2 108*9 109.2 

119.4 118.6 118.1 114.9 114.2 113.9 1 13 « 1 112.2 

119.2 119.2 H7.6 116.4 114.9 114.1 113.2 114.4 

121.2 121.9 121,1 118.6 117.9 116.2 116.2 117.2 

127.3 136.9 135.9 130.1 135. 6 128.8 131.1 135 .9 

13C.1 130.1 129.4 125.4 128.2 122.6 124.1 128.7 

121.5 122.6 122.9 121.3 120.5 118.5 116.8 117.6 

124.2 127.0 126.5 128.4 126.2 125.2 123.4 121,8 

122.1 124.3 124.1 124.6 123*0 L21*5 1L8.6 118.5 

122.8 124.3 124. G 125.4 125.8 122.9 118.3 113.1 

12 1.6 123.2 123*9 12.4. 6 123.0 12U.7 116.9 116.9 

120.0 121.4 122.4 122.9 121.7 120. C 116*5 115.5 

119-8 121.2 121.3 122.2 L21.3 115.7 116.2 114.7 

12Uf) 121 - 9 l22 * 7 *21.4 US** 114.9 114.6 
lie. 5 119.* 120.4 122*4 115.4 117*4 113.2 112.2 

Jie.t 121.0 119.6 12c. 8 iia.3 118.6 113.9 111.6 

119.8 121.1 120.8 121.6 118.8 117.9 113.2 111.8 

JI9.1 L2C.6 119.4 121. 2 1L7.4 117*2 111. 7 UL.l 

IK- 4 12C.7 119.4 121.5 117.5 117.3 111.7 lll.o 

118.0 120.2 119.2 115.3 115.8 115.1 113.1 109.5 

117.1 118.9 113.1 IIP. 6 114.4 113.9 108.6 1U8 .9 

139.2 139,5 138. P 136.8 138.2 134.1 133.7 137.3 


90 100 110 1 2 C 130 140 150 160 

LEVELS (SPU CN 1.0 METER RADIUS 

104.7 105.2 105.2 ICS, 6 1C5.7 IC7.5 1C8.7 107.9 

107*0 106.9 106.7 1G6.5 107. C 109.0 109.2 103.9 

111.9 Hi. 7 111.1 Ul.C 111.2 112.2 111.4 lie. 6 

112.5 112-4 111.0 112.5 112.9 112.9 113.4 112*2 

112.2 113.5 114.7 115.3 114*6 114.7 113.7 111.9 

111.9 112.7 113.2 1J4.8 114. C 113.2 112.0 111.3 

110.0 110.2 111.7 112.0 112.9 112.2 114.2 110. fc 

112.9 114.9 115.7 116.6 117.1 117.1 114.1 110.9 

114.4 115.7 116.4 117.8 U7.7 117.1 114.1 112.1 

117.9 119.1 120.7 121.2 120.9 119.9 J16.4 114. C 

134.8 133.4 129.6 134.9 130.3 129.9 131.6 123.6 

127.6 127.1 125.6 129.0 126.9 126.2 125.2 118.8 

119.1 122,1 124.0 124.4 125.8 12!. 1 116.8 116.8 

123.7 125.0 126.0 127.8 130.7 13C.0 123.0 119.9 

120.6 122.5 124.0 125.2 127.3 126.1 120.0 117*4 

119.9 122.6 123.8 125.4 127.8 124.8 118.8 116.3 

118.4 120.9 122.6 123.3 125.7 124.1 117.4 114.5 

117.2 120,2 122.0 122.8 124.9 123.0 116.7 113.4 

116.8 120. 0 12 1.2 122*6 124. C 123.0 116.3 112.9 

116. 4 119-1 120.6 121 *9 124.6 122.9 117.2 112.3 

115.4 117.4 120.0 120*2 123.4 120*5 116.2 110.8 

114.6 118.6 120.4 121,6 122*2 122.0 115.8 112.0 

1 15. 9 117.6 120.3 120 *4 123.5 121.1 1 17.5 111.8 

114.9 117.1 119*6 120.0 122.9 12C.4 116.9 111,7 

115.5 117*2 120.0 120.7 123. S 12C.7 118,0 111.9 

113.5 116. 0 119.0 115*8 121.6 12C.5 116.3 112*1 

113.6 115.6 118.1 115.2 121. £ 119. g M6.8 111*3 

136*7 136.6 135.9 13E.6 138.5 137.3 134.7 125.4 


SIPPLE POksER 


SOURCE 

LEVEL 

(SPLI 

f PWL I 

105.4 

123.1 

1 07* 1 

124.8 

111.4 

129.1 

111*8 

129*5 

113*5 

131*2 

112. B 

130.5 

111*8 

129*5 

115.3 

133*0 

116.0 

133.7 

119.1 

136*8 

133*4 

151.1 

127. 1 

144.0 

122.0 

139.7 

126.4 

144*1 

123.3 

141.0 

123.6 

141.3 

122*0 

139*7 

121.0 

138.7 

120.5 

138.2 

12 0. 4 

138.1 

119.0 

136*7 

119. 1 

136*8 

119*2 

136.9 

118.5 

136*2 

118.9 

136.6 

117.6 

135.3 

117.0 

134*7 

137.0 

154*7 



TABLE XIL - Concluded. FAR- FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
105 PERCENT OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE 
[SPL referenced to 2xl0' 5 Pa; PWL referenced to 0. 1 pW.] 

(e) Concluded. 100 Percent speed; fan physical speed, 2168 rpm; fundamental blade passage frequency, 542 hertz 
(e-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


fcQHi'MC v 

10 

20 

3 0 

4 C 

50 

6 J 

I 

70 

A M3L E * D£G 
80 90 

100 

110 

120 

130 

140 

150 

160 

53 

7 S .9 

70.6 

l / 3- PC T A V fc 0 AND SCUN0 PRESSURE 
72.7 7 C. 7 71.2 71.7 72.2 72.6 

LEVELS 

73.9 

< SPL) 
74.1 

CN 30 
74.1 

t.S METLR RAD ILS 
75.2 75.4 76.7 

78.4 

80. 1 

6 3 

70.9 

72.3 

70. L 

69. 9 

70.9 

72,8 

72.4 

7 1.8 

72.3 

72.6 

73.3 

74.5 

75.8 

77.1 

78.0 

80.3 

HO 

77.4 

76.5 

72.4 

73.0 

73.9 

78-5 

77 .0 

73,4 

76. 7 

75.7 

77.4 

77.8 

78.5 

75. 2 

81,0 

at . 4 

LOJ 

n.2 

78.9 

7H.2 

8 C . 5 

75.9 

77.7 

81 .7 

79 .5 

77.5 

81.0 

79.9 

si. a 

03.4 

64. U 

63.2 

81.9 

1 2 r > 

81.4 

8 3.6 

83.9 

33.1 

79.0 

31.2 

81 .9 

3 1.7 

81,2 

83.4 

84. 1 

84.6 

65.1 

84.1 

84.1 

81 . 1 

160 

8 C m 5 

83.0 

93.4 

82.5 

8C. 5 

8 j • 9 

83 .0 

82.9 

82.2 

84.9 

83.0 

04.1 

63.5 

82.5 

61.5 

00. 9 

2 3 J 

82 .4 

84.1 

82.1 

31 ,1 

76.7 

78.9 

73 .1 

78.1 

79.7 

78.4 

79.7 

6C.5 

61.6 

6 C .9 

80.2 

79.8 

2 *5 J 

g 4 . 6 

85. ♦ 

85. 6 

34.1 

83.4 

81.9 

33 .6 

30.4 

81.9 

83.6 

83.9 

65,9 

86.0 

85.6 

02.4 

00. L 

315 

85.6 

86.5 

85. 6 

84.8 

33,3 

32. 1 

8L .6 

82.5 

83. 5 

85.3 

85.6 

67.2 

66.6 

05,5 

82. 0 

80. C 

^00 

87.5 

88.9 

81.4 

86. 9 

95.7 

84.5 

34.2 

84.7 

85.0 

86.9 

6 7.9 

ea-6 

88.5 

67.2 

83.7 

61.2 

50 j 

57.3 

57.2 

98. 7 

91. 5 

57.7 

96,2 

9b .8 

99.9 

98. 7 

94.5 

55.7 

98.9 

57.3 

53.5 

8 0.5 

91.5 

6 30 

5 4.7 

54.9 

55.5 

89.9 

94.0 

92.4 

93.0 

96.0 

95.0 

92.4 

93,4 

5 6.0 

55.5 

92.4 

07.5 

88. 6 

flUO 

8 8.1 

85.6 

90.1 

88.9 

37.6 

as .4 

86 .2 

87. L 

88. 2 

90.4 

50.9 

92.5 

S3. 5 

51.2 

85.6 

82.6 

LOOo 

85 .9 

91.6 

93. 1 

91,9 

92.6 

89.9 

37.4 

fi 7 .9 

38. 8 

91.1 

93,1 

95.2 

95.9 

93.4 

88.9 

85.0 

12 50 

88.5 

90.7 

91.3 

5L.2 

91.0 

38.7 

86,2 

86.7 

87.8 

89.8 

91.7 

93.6 

54. C 

91.5 

87.0 

63 • 7 

1600 

85. C 

90.3 

51.5 

91. C 

90. 8 

38,3 

86 .3 

36.5 

87.3 

09.3 

90.0 

52.0 

54.6 

as. 3 

85.1 

81.7 

2l 00 

E 6 . 7 

88.7 

89,8 

89.5 

89.0 

37.2 

85 .0 

34.0 

85.5 

87.8 

89.2 

90.1 

92.3 

86.0 

83.3 

80.2 

2500 

65.6 

87.4 

88. L 

38. 6 

97.6 

85.9 

33 .8 

82.8 

04. 6. 

'86.6 

6 7.6 

09.4 

90.2 

87.3 

82.4 

79.2 

3150 

8 4.4 

86.7 

86. 5 

87. 7 

87.0 

85.5 

83.7 

32.2 

83.9 

36.7 

88.0 

85.1 

89.4 

87.5 

01.5 

78.6 

4000 

84 .4 

85.9 

86. 6 

87. 6 

36.4 

83.8 

31 .9 

81 .1 

82.9 

84.9 

86.4 

87.9 

89.3 

86.8 

01.4 

77.9 

5000 

82.3 

83.8 

84.4 

86.3 

32.8 

81.6 

79 .4 

7 8.4 

79,9 

82.4 

84.3 

85.1 

86.3 

82.0 

00.6 

75.7 

6300 

F 1 .7 

83. H 

83.2 

84.3 

83.0 

82.3 

79 .3 

76 .8 

80,8 

83. 0 

84.7 

65.7 

66.2 

04.9 

79.5 

74.6 

8000 

e i.9 

83.4 

83 . 1 

83.8 

31.7 

80.2 

77 .2 

76.1 

79. 2 

81.1 

82.7 

83.9 

85.5 

63.6 

78.8 

74. 7 

10000 

75.6 

80.6 

30.3 

81. 6 

73. 8 

78.1 

74.3 

7 4 .0 

77.3 

70.8 

80.0 

81.7 

63.3 

81.1 

70.0 

72.5 

12500 

77.4 

78.3 

77,4 

80. C 

76.0 

76. J 

72 .2 

71.2 

75,0 

76.3 

79.3 

80.4 

81.1 

75.3 

76.5 

71.1 

1 60 00 

7 3.1 

74.5 

7 3.7 

74.9 

72.1 

70.9 

67.6 

67 .1 

70.8 

73.4 

75.5 

76.4 

77.4 

76.7 

73.1 

67.4 

200 0J 

68.3 

68.9 

68. 8 

69. 9 

66.4 

64.9 

61 .5 

62.5 

65.7 

68.2 

69.9 

71.9 

72.6 

72.3 

66.8 

63 . 7 

OVER ILL 

1C1.5 

102.7 

103. 5 

L01.1 

102.4 

100.7 

100.4 

102.5 

102.0 

101.2 

102.3 

104.5 

104.6 

lCl.fi 

57.0 

96.6 

CIST AMC i 
152.4 H 

76.2 

85.3 

80. 5 

91.fi 

54. 1 

SIDtfU NE 
93 • 3 94.1 

PERCLIVfcD toOI $ c LEVELS 
96.0 96.2 95.7 96.4 

97.3 

96.7 

91.6 

04.3 

79.3 

304.0 

6C.5 

76.6 

82.4 

33.1 

36.3 

86.2 

35 .7 

B 8 .8 

88.6 

8 7.9 

88.4 

89.7 

88.6 

82.1 

75.6 

70.8 



FR tOUcNC Y 


50 

63 

HJ 

1 00 
125 
160 

200 
2 50 
315 


400 

5 00 

6 30 

500 
1000 
12 50 

1600 

2000 

2500 

3150 

4000 

5000 

6300 
8000 
100 00 

12500 
16000 
2000 0 

OVER ALL 


TABLE Xin. - FAR-FIELD NOISE OF X. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE AREA AND 

TAKEOFF PLUS 7° ROTOR SETTING ANGLE 
[SPL referenced to 2xl0~ 5 Pa; PWL referenced to 0. 1 pW.] 

(a) 60 Percent speed; fan physical speed, 1332 rpm; fundamental blade passage frequency, 330 hertz 


(a-1) Data referred to source and normalized to 1 meter 
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20 

3 0 

40 

50 

60 

70 

80 

90 

IOkj 

110 

12 C 

13C 

140 

15C 

160 




1/3-CC TAO'E 6AN0 SOUND PRESSURE 

LEVELS (SPLJ ON 

1.0 METER RAO ILS 



K J . 8 
52.7 
5 *.0 

95.5 
9 L. 7 
94.2 

94.3 

93.4 
94.9 

96. 7 
91. 7 
93.0 

92.y 
92. 1 
93. 0 

97.3 

93.4 
9?. 5 

95.3 

92.4 
92 .9 

93.7 
90 .9 
92.9 

95.0 

92.1 
93.5 

95.5 

93.4 

94.5 

95.3 

91.9 

55.2 

54.8 

93.0 

55.0 

53.5 

53.9 

56.7 

94.3 
94. 7 
57.7 

96. 5 
95.9 
99.7 

57.2 

96.0 

98.6 

56.5 
1C2 .1 
ICO. 6 

96.0 
104.2 
10 1.9 

97. 7 

103.1 

101.2 

97.7 
102. 6 
100.4 

96.0 
1 02.6 

99.1 

95.0 

100.7 

97.9 

96 .9 
101.6 
97.6 

94 .4 
13 J .9 
98.2 

95.9 
99. 1 

98.9 

97.2 

100.2 

99.9 

56.0 

IOI. 7 

IOJ. 4 

56.8 

102.0 

LC1.0 

56. C 
100.9 
59.9 

55,0 

102,9 

102,1 

ICC. 7 
102.9 
101. i 

95.2 
102.1 

99.3 

1C2 .8 
1C8.3 
122.1 

104.4 

1G7.8 

122.2 

1C1.0 

106.4 

119.1 

100. 6 
104. 6 
120.6 

97.8 
L 02. 6 
1 14. 6 

96.8 
101 .0 
112.4 

95.3 
9 3.6 

llj .4 

97 .9 
93.6 
109.9 

96,6 
99.4 
110. 1 

98.1 

101.3 

110.7 

57.9 
101.9 
1 12.4 

se.o 

103.0 

115.2 

58.5 

103.6 

111.4 

1CC.1 

105.1 

111.7 

59.9 
Z03.8 
112. 9 

59.7 

101. u 

109.6 

111.7 

K«.i 

112.2 

1 12.6 
109.5 
111.3 

110.9 
108. 3 
111. 5 

110.2 

107.5 

110.5 

U6.9 

105,3 

1JO.O 

104. 7 
1 J3. 6 
106. 0 

103 .7 

102 .5 
LOS .2 

102.6 
102.0 
105. J 

103.9 
103. J 
106.5 

106.2 
104.8 
109 .3 

IC7.4 

105.3 

1C8.5 

ica .3 
105.7 
1 10. I 

108.1 

106.6 

112.8 

107.9 

108.1) 

113.5 

104.9 
105.5 
111. 5 

101.8 

101.2 

105.5 

1CH.4 
1 C 9 , J 

ica .-5 

105.1 
1 10.0 
108.8 

108.8 
100. 7 
107.3 

107.6 

108.0 

107.2 

106.1 
1 06.5 
105. 7 

103.4 
103.8 
103. J 

102 . 1 
102.5 
LJ3.5 

101.3 
101 .3 

99.8 

102.4 

102.5 

100.5 

104.8 
105.2 
10 3.3 

106.8 

107.3 

105.0 

1C7.7 

ice. 6 

106,4 

1C5.4 

111.0 

107.8 

11C. 4 
110.5 
108.2 

106.8 

107.3 

104.7 

101.3 

102.1 

99.7 

1C7.2 
1C 6.0 
1C4.6 

105.2 

107.2 

105.3 

107.4 
106. G 

104.5 

1 06. 6 
1 06. u 
104.1 

104.6 
1 03.8 

102. ,j 

101.9 

100.7 

99.0 

93.9 

97.5 

95.1 

97.9 
9 6.0 
94.8 

98.9 
97. a 
96.3 

10 1.2 
100.3 
99 .5 

103.7 

103.0 

102.0 

1C4.5 

103.9 

102.9 

JC7.1 

1C6.2 

LC5.C 

107.9 

106.8 

105.8 

103.4 

103.2 

1C3.5 

57.3 
96. 7 
96. 0 

1C2.6 

103.2 

1C1.4 

104.5 

103.7 

101.3 

103.1 

103.0 

10.9 

103. C 
102.9 
101.6 

101.0 

100.4 

97.6 

98.5 

96.9 

95.3 

95.3 

93.5 

91.1 

93.5 
92.0 
89 .4 

95.6 
94. 5 
92. 1 

99 .0 
97.2 
94.9 

1C1.6 

99.9 

98.4 

1C2.6 

101. 0 

98. 9 

1C4.C 

103.7 

101.3 

LC5.3 

104.2 

101.4 

102.0 

100.9 

101.1 

95. 7 

95.5 

93.5 

JCJ. J 
ICO. 1 

58.2 

101.5 

101.1 

98.5 

ICJ.C 
100.2 
97. 5 

100. 0 
100.4 
99. 0 

98. 7 
98. 1 
96.2 

96.4 
94.7 

93.5 

91 .9 
H -i .9 
87 .7 

8 8 .0 
87.7 
8 5.3 

93.2 
92. 1 

90. 3 

96.o 

94.7 

92.7 

58.7 

98.1 

56.2 

100.0 

98.6 

97.0 

IC1.7 

ici.e 

59.5 

102. 5 

101.6 
55.8 

ico. a 

55.1 
58. 8 

92.5 

93.6 

91.4 

56.7 

53.8 
91.3 

96.9 

95.2 

91.7 

96.2 

94.2 
91.6 

98.4 

95.0 

93.3 

94.5 
92.1 
88. 6 

92.2 
88.4 

85.2 

86.2 
33.0 
80 '.6 

B 3 .9 
30.3 
79. i 

88.5 
85.3 

82.6 

91.2 

88.5 

85.9 

95.2 
92. 1 
08.4 

56. C 
93.3 
90 .5 

58. C 
95.3 
52.6 

58.2 

96.1 

52.1 

57.2 

94.5 

51.4 

90.8 

88.0 

95.5 

124.1 

124.3 

122.2 

122.7 

118. 7 ; 

116.5 

114. 9 

114.1 

114.9 

1 16,7 

1 18.0 

1 19.6 

12C .1 

12C.6 

1 18.0 114. 7 


SIMPLE 

SOURCE 

(SPL1 


95*4 

93*1 

95*2 

97*1 

101*7 

99*9 

99.0 

103.0 

115*0 

107.3 
105. 5 
109.6 

106.5 
107. 1 

105.2 

104.2 

103.3 
102*0 

101*2 

100.3 
98. 3 

98.5 
97*9 
96. 1 

94.8 

92.1 

89.3 


119 * 1 


POWER 
LEVEL 
(PWL I 


113.1 
110.8 
112.9 

114*8 

119.4 

117*6 

116.7 
120. 7 

132.7 

125.0 

123.2 

127.3 

124.2 

124.8 

122.9 

121.9 

121.0 

119.7 

118.9 
118.0 
116.0 

116.2 
115.6 

113.8 

112.5 

109.8 
107.0 


136.8 



TABLE XIII. - Continued.. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 7° ROTOR SETTING ANGLE' 


[SPL referenced to 2xl0" 5 Pa; PWL referenced to 0, 1 pW.] 

(a) Concluded. €0 Percent speed; fan physical speed, 1332 rpm; fundamental blade passage frequency, 330 hertz 
(a-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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? 2 . r « 

4 2.9 

13. w 

54.4 

49.8 

46.4 

41 .8 

PV*:i- ALL. 

9 4.3 

94.5 

92.4 

52 . 5 

08, 6 

8t> . 4 ■ 

85 . L 

t 1 ST'Af-sr , 






3 106 LI NJ 

10? ,4 M 

fP.? 

76. > 

7U. 7 

81 . 6 

7 5.o 

7 d . 3 

77 .5 

304.8 * 

49.0 

Ml. 4 

7 J. g 

7-*. 2 

72.2 

71.2 

70.1 


6 4 ,0 

65.3 

65 .8 

65.6 

66.1 

63.0 

64.6 

€6. 9 

67.5 

6 i ,2 

62.4 

63.7 

62.2 

63.3 

64.2 

65.0 

66.2 

66.3 

4 3 .2 

63. H 

64 .8 

i 5.5 

£6.1 

67. C 

£6.3 

70.0 

60.8 

64 .7 

66. 2 

67,5 

66.3. 

£7.1 

(8.3 

£8.3 

71.0 

69.5 

71 ,2 

69,4 

7 j ,5 

7 ?.u 

72.3 

71.2 

72.2 

73.2 

72.4 

6 3 .5 

69.2 

70-2 

70.. 7 

71.3 

7C.2 

7 2.4 

•71.4 

68. 6 

68 .2 

66,9 

68 .4 

£8.2 

68.3 

£8.2 

7 C . 4 

70.2 

70. C 

6 0 .9 

69.7 

71.6 

72.2 

73.3 

73.9 

75.4 

74. 1 

71.3 

80.2 

80.4 

81 .0 

02.7 

85.5 

£1.7 

82. 0 

83.2 

79.9 

7 2 .3 

74. 1 

76.4 

77,6 

78.5 

78.3 

7( .1 

75. 1 

72.0 

72.2 

73.2 

75.0 

75.5 

75.9 

76.8 

78.2 

75.7 

71.4 

75 .2 

76.7 

79,5 

78.7 

8C.3 

83.0 

83.7 

81 .7 

75.7 

71 .5 

72.6 

75.0 

77.0 

77.9 

79 ,6 

8G . b 

7 7.0 

71.5 

71 .5 

72,7 

75.4 

77,5 

78.8 

61.2 

8C .7 

77.5 

72. 3 

69 .9 

70.6 

73 .4 

75.1 

7£ .5 

77.9 

78. 3 

74. 8 

69.0 

6 8 .0 

69. o 

71,3 

73.8 

74.6 

77.2 

78.0 

73.5 

67.4 

6 f> .J 

67.0 

70.3 

73.0 

73.9 

7 6.3 

76.8 

73.2 

66. 7 

64.7 

6b • 2 

69 .4 

71.9 

72.8 

74.5 

75.7 

73.4 

65.9 

6 3,2 

65.3 

68 .7 

71,3 

72.3 

73.7 

75.0 

71.7 

65.4 

6 1 .5 

64.0 

66,7 

69.4 

70.5 

73.2 

72.7 

7 C. 4 

65.0 

5 8 .6 

61.3 

t» 4 • 1 

£ 7.6 

£8.1 

70.5 

70.6 

7 J. 3 

62.7 

56.7 

61.9 

64.7 

£7.4 

69.7 

1C. 4 

71.2 

£8.8 

61.2 

55.8 

60. 2 

62. H 

66.2 

66.7 

£5.7 

68.7 

67.2 

61 . 7 

52.4 

57.4 

58.8 

"63.3 

64.1 

£6.6 

6 ( • 9 

65,9 

58* 5 

49 .7 

54.3 

57 .0 

61 .0 

6 1.8 

£3.8 

£4.0 

63.0 

56. 5 

44.2 

49. 2 

52.4 

56.0 

= 7.2 

58.2 

60.0 

58.4 

51.9 

40.2 

43.8 

47.1 

49.6 

51.7 

53.8 

54.3 

52.6 

47. C 

04^4 

85. 1 

8 6,9 

68.2 

68.0 

S0.1 

5C.7 

88.9 

84.5 

PchLL'IVEO NOISc LlVLLS 






77.1 

78.2 

79.9 

61.1 

62.0 

81.2 

75.9 

75.0 

66. 3 

69. b 

70.8 

72.4 

73.6 

74.4 

73.3 

71.9 

66.8 

57.6 



TABLE Xm, - Continued. FAR -FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-fll CONFIGURATION WITH TAKEOFF NOZZLE 

AREA AND TAKEOFF PLUS 7° ROTOR SETTING ANGLE 
ISPL referenced to 2X10“ 5 Pa; PWL referenced to 0. 1 pW.] 


(b) 70 Percent speed; fan physical speed, 1542 rpm; fundamental blade passage frequency, 385 hertz 


(b-1) Data referred to source and normalized to 1 meter 


PRtonr ncy 



ANGLE, DEG 






SIMPLE 


1C 

20 

33 4C 50 60 7 j 80 9U 

iUO 

110 

120 1 3 C 140 

1 5 C 

160 

SOURCE 

(SPL) 




1/3-CCUVfc SAND SOUND PRESSURE LtVELS 

ISPL) 

ON 

1.0 METER RADIUS 





50 

80 

1C8.9 
S5.fi 
ST. 2 

IOC-/ 
97.0 
97. 7 

96.2 
94. 0 

56.2 

10U 4 
92. 5 
94.0 

96.4 
94. 0 
94.9 

103.2 

94.3 

94.2 

100.9 
94 .3 
95.2 

94.2 

93.8 

94.7 

100 

125 

1 tot) 

101.3 

1C3.7 

103.7 

102.0 

106.7 

106.0 

1C2.C 
105.5 
104. 5 

101. C 
105.0 
1 03 * G 

9 8.3 

104.2 

102.2 

93.3 

102.5 

101.7 

99 .3 
103 .7 
100 .5 

96.3 

102.0 

101.2 

2 on 

250 

3ir> 

1C4.5 
105.2 
112 .0 

106.0 
1 10. u 
1 13.6 

104.5 

1CF1.0 

lli.fi 

1 Gl.5 
106. 7 
ilC.O 

95.8 
104.2 
1 C8.3 

96.3 

102.7 

107.3 

98. U 
101 .5 
105 .3 

99.3 

101.7 

103.8 

4U0 

5 00 

6 30 

1 15.5 
111.3 
111.0 

125.3 
1 12.3 
lll.fi 

1 24.5 
111.8 
112.5 

122. C 
1 10.8 
1 11.5 

12 o. 3 
i 10. 1 
i Lfl. 8 

1 19.8 
106.6 
106.0 

117 .0 

105.8 

105.0 

112.3 
106.1 

104.3 

ROu 
10 00 
1250 

114.1 

111.6 

112.7 

115.3 

112. to 

113.4 

116.3 
111. 6 
111.9 

1 15. 1 
111.1 
ill. 4 

112.8 
109. 3 
109.7 

111.6 

106.8 

107.2 

109.8 
105 .8 
105 .2 

110 *8 
105.3 
105.2 

1600 
2000 
2 500 

111.2 
ICS. 7 
1CH.7 

1 u.o 
111.2 
JOS. 9 

112.2 

111. 2 
1C9. 1 

m.c 
110.2 
1 08- 7 

110.0 

lo8.2 

106.4 

106.5 

105.2 

103.4 

104.2 

102.0 

100.9 

103.2 

101.0 

99.7 

31 50 
■♦000 
5000 

1(7.5 

IC7.C 

105.4 

ice. 5 

1 07.5 
1 G 5 • to 

ICfi.G 
107. 3 
105. £ 

107.) 
107.3 
l 06. 1 

105.3 
105.0 

102.4 

102.8 

101.5 

99.9 

10J .0 
9B.0 
95 .9 

9fn* 
9 7.0 
9 4.9 

*3 00 
800U 
10000 

1C4.2 
104.9 
10 2.7 

105.9 

105.6 

1C2.2 

105. ? 
105. 4 
102.9 

105.2 
105.4 
1 03. 7 

1 C3.4 
102.6 
10i.2 

100.7 
99. 1 
97.7 

96.7 
95.3 
92 .9 

93.7 
93.4 

91.7 

12500 
160 00 
20000 

1C 1 .6 
58.8 
96.6 

102*1 
09. S 
0 6. 6 

101.3 

99. 3 
96. 8 

1G3.6 

100.2 

97.3 

99.6 

97.3 

94.1 

96.6 

93.0 

89.3 

91 .$ 

88 .7 

05.8 

90 .1 
0 6.7 
84.6 

PVEP 41 L 

124.3 

127 .5 

126.8 

125.1 

123.3 

122.0 

119.7 

117.6 


100.9 

94.3 

95.4 

99.4 

94.8 

95.9 

99.9 

95.3 

57.4 

ICC. 5 
95.8 
97.5 

ICO.? 
95.8 
98. 4 

101.7 

98.5 

1C2.4 

55.2 

98.8 

101.7 

100. 8 
99.1 
101.1 

100.7 

95.5 

97.5 

99.3 

101.2 

101.7 

100.5 

103.2 

102.2 

100 .5 
104.5 
103.7 

1C1.3 

104.7 

104.5 

LC2.C 

105.2 

1G4.2 

1C5.5 

106.7 

106.5 

104.5 

106.0 

103.0 

102.4 

104.4 
101.9 

101. 1 
104.3 
103.2 

98. 5 
102. 5 
105.5 

99.5 

105.2 

106.8 

ICG. 8 
106.5 
107.8 

101-0 

107.5 

107.5 

1C2.5 
109. C 
1L8.5 

ICE .0 
1G8.0 

ice. 3 

101.3 

105.2 

106.0 

100. 9 
102.4 
102.9 

101*3 

105.9 

108.0 

115.8 
107.1 
106. 3 

117.5 

108.6 
108.0 

110,0 
1 10. 1 
1C9.0 

117.3 
1 10.6 
110.8 

118. C 
110.3 
112.8 

lie. 3 

liC. 3 

112.8 

116*0 

107.6 

107.5 

109.6 

105.0 

103.9 

119. 1 
109.2 
109.5 

109.8 

106.3 

106.2 

112.6 

108.0 

108.4 

1 13.8 
1 10.1 
110.2 

1 16.6 
111.3 
112.2 

117.0 

113.1 
113.7 

115.1 

111.6 

111.9 

111.3 

106.8 

108.2 

109.9 

103.9 
104.1 

114.3 

109.6 

110.0 

105. 2 
102. 7 
101.9 

106,7 

105.0 

104.4 

108.7 
107.5 

106.7 

1 10.0 
100.8 
107.7 

112.7 
111.2 
ICS. 4 

in. s 
110.2 
109.9 

106.2 
105.5 
104. 7 

101.6 

100.6 

99.3 

109.0 

107.7 

106.4 

ioi.o 
10 0.0 
97.4 

104.0 

102.0 
100. 1 

106.3 

104.5 

103.1 

107.3 

105.8 

1C3.4 

ICS. 3 
lCfi.3 
10 5.6 

1GS.5 
1 0 £ • 3 
1C 5 .6 

103.8 

1G3.6 

103.4 

99.4 

98.7 

96.8 

105.7 
104. 7 

102.7 

98.9 
97.fi 

96.9 

101.2 
100.1 
98 .2 

104.2 

103.1 

101.9 

1C5.0 

103.7 

1C2.3 

1C6.2 

106.6 

1C4.S 

107.4 

106.6 

104.9 

1C2.9 

102.9 

102.7 

96.1 

96.9 

95.5 

103.3 

102.8 

101.2 

95.1 
92.5 
09. 3 

97.3 
94.8 

92.3 

100.8 
98. 3 
95.1 

102.0 
55 • 5 
56.9 

1C3.6 

IC1.3 

98.6 

1C4.1 

1C2.0 

59.9 

101.3 

99.3 

96.1 

94.7 

92.2 

90.4 

100.2 

97.7 

95.0 

119.5 

121.4 

122.6 

123.4 

124.7 

124.9 

120.9 

117.1 

123.0 


PUHfcR 

LEVEL 

IPWLI 


118.4 

113*2 

U5.2 

118.8 

122.0 

120.9 

119.0 

123.6 

125.7 

136.6 

126.9 

127.2 

132.0 

127.3 

127.7 

126.7 

125.4 

124.1 

123.4 

122.4 

120.4 

121.0 

120.5 

118.9 

117.9 

115.4 

112.7 


140.7 



TABLE XIII. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AREA AND TAKEOFF PLUS 7° ROTOR SETTING ANGLE 
[SPL referenced to 2xl(f 5 Pa; PWL referenced to 0. 1 pW.] 

(b) Concluded. 70 Percent speed; fan physical speed, 1542 rpm; fundamental blade passage frequency, 385 hertz 
(b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


FRfcGUENCY 

1C 

20 

30 

40 

50 

60 

70 

angle 

80 

r OcG 
90 

100 

no 

120 

130 

140 

150 

160 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

(SPL) 

CN 3G 

.5 METER RAO I LS 



50 

63 

80 

15.2 

66.1 

<6.5 

71.0 

67.3 

68.0 

66. 5 
64.3 
66. 5 

71.7 

62. 0 
65.2 

66.7 

64.3 

65.2 

73.5 

64.6 
64.5 

71 .2 
64.6 
65*5 

64.5 

64.1 

65.0 

71.2 

64.6 

65.7 

69.7 

65.1 

66.2 

70.2 

65.6 

67-7 

71.2 

66.1 

67.0 

71. C 
66.1 
<8.7 

72.0 

68. a 

72.7 

69.5 
69. 1 
72.0 

71.1 

69.4 

71.4 

10U 

128 

L60 

71.6 

74.0 
7 4 .0 

72.3 
77.0 
76 .3 

72. 3 

75.8 

74.8 

71.3 

75.3 

73.3 

68.6 

74.5 

72.5 

69. 1 
72.8 
72.0 

69 .6 
74 .0 

70 *8 

67.1 

7 2.3 
71.5 

69. 6 
71*5 
72.0 

70,8 

73.5 

72.5 

70.8 

74.8 
74.0 

71.6 

75.0 

74.8 

72.3 

75.5 

74.5 

75.8 
77.0 

76.8 

74.0 

76.3 

73.3 

72.7 

74.7 
72.2 

200 

250 

315 

74.8 

75.5 

02.3 

76.3 

80.3 
83.8 

74.8 

70.3 

02.1 

71.8 

77.0 

80.3 

70. 1 

74.5 

70.6 

68.6 

73.0 

77.6 

63.3 
71 .8 
75 .6 

69 .6 
7 2 .0 
74.1 

68,3 

72.8 

75.8 

69.0 
75.5 

77.1 

71.1 

76.0 

78.1 

71.3 

77.0 

77.8 

72. £ 
79.3 
78.8 

75.3 

78.3 
78.6 

71.6 

75.5 

76.3 

71.2 
72.7 

73.2 

40U 

500 

630 

89.7 
ei .5 
€1.2 

95.5 

62.5 
R 2 . 0 

94. 7 
02. 0 
82.7 

92.2 
81. C 
81.7 

90.5 

60.3 

79.0 

90.0 

76.8 

76.2 

07.2 
76 .0 

75.2 

82.5 
76.3 

74.5 

86.0 

77.3 

76.5 

87.7 

78.8 
70.2 

98.2 

80.3 
80.0 

87.5 

eo.H 

81.0 

88.2 

80.5 

€3.0 

88.5 

8C.5 

83.0 

06.2 

77.8 

77.7 

79.8 

75.2 

74.1 

800 

1000 

1250 

€4.3 

£1,8 

€2.8 

85.5 
82.8 

83.5 

86. 5 
81.6 
82.0 

85.3 

81.3 
81.5 

83.0 

79.5 

79.8 

81 .3 
77.0 
77.3 

80 .0 
75.0 
75.3 

81.0 

75.5 

75.3 

80.0 

76.5 

76.3 

82.8 

79.0 

78.5 

£4.0 
80.3 
BO. 3 

86.8 

81.5 

82.3 

88. C 
83.3 
83.8 

85.3 
8 1.8 
82.0 

81.5 

77.0 

78.3 

80.1 

74.1 

74.2 

1600 

2000 

2500 

61.3 

19.7 

78.6 

82.1 

81.2 

75.0 

82.3 

01.2 

79.0 

81.1 

80.2 

78.6 

60.1 

78.2 

76.3 

76.6 

75.2 

73.3 

74 .3 
72.0 
70 .8 

73.3 
71 .0 

69 .6 

75.3 

72.7 

71.8 

76.8 

75.0 

74.3 

78.8 

77.5 

76.6 

80.1 
78.8 
? 7 .6 

62.8 

81.2 

79.3 

81.6 

80.2 

74.0 

76.3 

75.5 

74.6 

71.7 

70-6 

69.2 

3150 

4000 

5000 

77.2 

76.5 

74.6 

78.2 

77.0 

74,8 

77.7 

76.8 
74.0 

77.0 

76.8 

75.3 

75.0 

74.5 

71.6 

72.2 

71.0 

69.1 

69.7 
67 .5 
65. 1 

68 .0 
66.5 
64.1 

70.7 

69.5 

66 . 6 

73.7 

71.5 

69.3 

76.0 

74.0 
72.3 

77.0 
7 5*3 
72.6 

79 .0 
77.8 
74.0 

79.2 

77.8 

74.0 

73.5 
73.1 

72.6 

69.1 

68.2 
66.0 

6300 

0000 

10000 

72.9 
73.0 
6 5.8 

74.6 

73.7 
70.3 

73.9 
73.5 
70. 0 

73.9 
73.5 
7C. 0 

72.1 

7C.7 

68.3 

69.4 

67.2 

64.8 

65.4 

63.4 
60.0 

6 2.4 
61.5 
5 9.8 

67.6 

65.9 

64.0 

69.9 

68.2 

65.3 

72.9 

71.2 

69.0 

73.7 
71. B 
69.4 

74.9 

74.7 

72.0 

7< .1 
74.7 
72.0 

71,6 
71.0 
69. 0 

64. 8 
65.0 
62.6 

12500 
160 00 
20000 

<7.4 

<2.7 

57.7 

67.9 

63.4 

57.8 

67.1 

63.2 
58. C 

65.3 

64*1 

58.5 

65.4 

61.2 

55.3 

62.4 

56.9 

51.0 

57 .6 
52.6 
47 .0 

55.9 
50 .6 
45.7 

60.9 

56.4 

50.5 

63.1 

59.7 

53.5 

66.6 

62.2 

56.3 

67.7 

63.4 

56.1 

<9.4 

<5.2 

55.8 

69.8 

65.9 
61.0 

67. 1 

63.2 

57.3 

60.4 
56.1 

51.5 

OVER ALL 

•54.4 

57.6 

97.0 

55.2 

93.4 

92.2 

89.9 

87.8 

09.6 

91.5 

92.7 

93.5 

44.8 

95.0 

90.9 

87.2 

DISTANCE 






SI DELI NE 

PERCEIVED NOISE LEVELS 






152*4 M 
304.0 M 

<6.8 

59.2 

8C.5 

72.3 

54. 0 
76.2 

05. 1 
77.4 

65. L 
77. 6 

84.3 

77.5 

83*2 

75.0 

81.2 
t 73 .9 

83.8 

76*5 

35.6 

78.3 

06.5 

79.0 

86.0 

70.5 

66. C 
78.3 

04.4 

76.4 

77.9 

69.8 

68. 8 
60.2 



TABLE XIII. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AREA AND TAKEOFF PLUS 7° ROTOR SETTING ANGLE 
[SPL referenced to 2x10 " 5 Pa; PWL referenced to 0. 1 pW.] 

(c) 86 Percent speed; fan physical speed, 1889 rpm; fundamental blade passage frequency, 472 hertz 


(c-1) Data referred to source and normalized to 1 meter 


& c Q 1 ':! is. Y 

1C 

?fi 

3 0 

4 C 

50 

60 

70 

AKGLfct OfcG 
80 90 100 

Uu 

126 

130 

140 

150 

160 

SI MPLc 
SOURCi: 
( SPL) 





l/3~nrTAVl- A AND SCLNO PRLSStJP£ 

LfcVtLS (SPL) CN 

1 .C McTER RAD ILS 




!i J 
6j 

Pj 

c ( 

R- 
SP .4 

<-,<1*4 
1 O V. 0 
1 0 L . 2 

58. 2 
<H. 3 
5?. C 

97.0 
56. 7 
57.2 

97.9 
99. 2 
97.2 

97.9 

105.2 

97.2 

98.9 
104.3 
93 .0 

98.2 
98 .2 
98.8 

100. o 

104.3 
100. 5 

101.4 

99.8 

102.7 

100.2 

1U7.Q 

IC2.0 

101.0 
L 0 3 . 2 
1C2.1 

ICC. 5 
1C3.2 
1C2-8 

1C2.2 

103.5 

1C4.3 

103.5 
104. 8 

105.5 
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POMLK 
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126.6 
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135.6 
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132.5 

131.7 

130.0 

129.5 
128. 8 

126.6 

127.0 
126.5 

125.1 

124.4 

122.2 

119.7 


147.5 



TABLE XIU. - Continued. FAR- FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 7° ROTOR SETTING ANGLE 


(SPL referenced to 2xl0‘ 5 Pa; PWL referenced to 0. 1 pwj] 

(c) Concluded. 86 Percent speed; fan physical speed, 1889 rpm; fundamental blade passage frequency, 472 hertz 


(c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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7 6.9 
7 6 .9 
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8 L .0 
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OVER ALi. 

)l0 «8 
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97.1 

95 .0 

94.0 

97. 7 

97.9 

59.7 

95.2 

1C1.C 
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54.5 
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DISTANCE 






SIDELINE 

PERCEIVED NOISE LEVELS 






152.4 M 
304.0 M 

75.5 

65-9 

86.7 

78.5 

93. 0 
85.4 

52.1 

84.5 

9C.9 

83.3 

90.1 

82.6 

80 .5 
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34.6 

92.2 

34.8 

93.5 
86. 1 

92.3 

84.7 

92.2 

04.5 

85. 4 

81.5 

81.7 

73.5 

79.1 

70.9 


CJ1 



TABLE XIIL - Continued. FAR -FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AREA AND TAKEOFF PLUS 7° ROTOR SETTING ANGLE 
[SPL referenced to 2x10" 5 Pa; PWL referenced to 0. 1 pW.] 


(d) 93 Percent speed; fan physical speed, 2049 rpm; fundamental blade passage frequency, 512 hertz 


(d-1) Data referred to source and normalized to 1 meter 
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TABLE XIII. - Continued, FAR- FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 7° ROTOR SETTING ANGLE 
[SPL referenced to 2xl<T 5 Pa; PWL referenced to 0, 1 pW.] 

(d) Concluded. 93 Percent speed; fan physical speed, 2049 rpm; fundamental blade passage frequency, 512 hertz 
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(d-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE XIII. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AREA AND TAKEOFF PLUS 7° ROTOR SETTING ANGLE 
[SPL referenced to 2xUT 5 Pa; PWL referenced to 0. 1 pW.] 

(e) 100 Percent speed; fan physical speed, 2203 rpm; fundamental blade passage frequency, 550 hertz 
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TABLE XIIL - Concluded. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 7° ROTOR SETTING ANGLE 
[SPL referenced to 2x10" 5 Pa; PWL referenced to 0. 1 pW,] 

(e) Concluded. 100 Percent speed; fan physical speed, 2203 rpm; fundamental blade passage frequency, 550 hertz 


(e-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE XIV. - FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE AREA AND 

TAKEOFF MINUS 5° ROTOR SETTING ANGLE 


[SPL referenced to 2xl(T 5 Pa; PWL referenced to 0. 1 pW.] 


(a) 70 Percent speed; fan physical speed, 1535 rpm; fundamental blade passage frequency, 383 hertz 


(a-1) Data referred to source and normalized to 1 meter 
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TABLE XIV. - Continued. FAR- FIELD NOISE OF I. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 


TAKEOFF NOZZLE AREA AND TAKEOFF MINUS 5° ROTOR SETTING ANGLE 
(SPL referenced to 2xl0“ 5 Pa; PWL referenced to 0. 1 pW.] 


(a) Concluded 70 Percent speed; fan physical speed, 1535 rpm; fundamental blade passage frequency, 383 hertz 


(a- 2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE XIV. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AREA AND TAKEOFF MINUS 5° ROTOR SETTING ANGLE 
[SPL referenced to 2x10"^ Pa; PWL referenced to 0. 1 pW.] 


(b) 86 Percent speed; fan physical speed, 1879 rpm; fundamental blade passage frequency, 469 hertz 


(b-1) Data referred to source and normalized to 1 meter 
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121.5 

L 21 * L 

12 1.4 

119.4 

118.1 

119.3 

119. 8 

121.9 

122.9 

124. C 

123 .9 

122.8 

116.3 

115.5 

121.5 

iOOu 

12 5.1 

127.6 

1 24 . 1 

126.2 

128.2 

125.7 

122 .2 

L23.2 

122. 2 

125.2 

128.7 

129.3 

128,4 

125.6 

118.9 

120.3 

12 6. 2 

12 50 

121.9 

123.6 

121.9 

121.6 

121.4 

110.7 

117 .7 

118.2 

119.6 

120 .9 

122.1 

123.5 

123.2 

122.1 

115.9 

114.5 

121. 0 

150J 

12 2.3 

123.9 

122.4 

1 21.9 

122.1 

119.9 

119 . 3 

118.3 

l 18.8 

120 .4 

121.8 

123.5 

124.6 

L 22 • 3 

115.8 

113. 6 

121.3 

2000 

121.9 

123.9 

122.4 

122.7 

122.5 

119. 7 

118.0 

117 .0 

118. 2 

119,5 

121.5 

122.5 

124.2 

122.0 

115.2 

113.4 

121.0 

2500 

120.2 

122.2 

L20 • 2 

121.2 

120, 1 

118.0 

117.0 

115. 7 

1 16. 3 

118.3 

i 19. Q 

121 .0 

122.3 

119.8 

1 13.5 

111.8 

119.3 

3160 

120.5 

122. 1 

12J.C 

121. C 

12 0.1 

117.5 

116 .5 

114.5 

1 15. 3 

118. J 

1 19. 1 

120 .6 

121. C 

115.1 

112.6 

110.4 

118. 7 

400U 

120.6 

121.9 

120.1 

121.4 

L 2 C. 1 

116.9 

115 .2 

113.7 

114. 7 

116.4 

117.4 

115.3 

120.6 

118.4 

112.2 

110. 1 

118. 1 

5u0 0 

115.7 

12 0.4 

118.5 

12U. 2 

118.4 

115. j 

1 13 ;9 

111.4 

112.7 

114.4 

1 16.2 

117.3 

119.4 

115.7 

110.9 

108.8 

116.5 

MOO 

1 l 1.1 

120.5 

1 LH , 3 

1L8. 5 

117.1 

116, 1 

1 13 .9 

110 .4 

L 11.6 

115.5 

1 17.1 

116.4 

1 18.1 

117.0 

IC9. 8 

107.2 

116.4 

H00 J 

120.2 

120.6 

119.1 

1 1 5.8 

117.5 

115.5 

113 .0 

110.6 

1 12. 8 

114.6 

116.6 

117.5 

119.2 

116.3 

111.7 

108.0 

116.5 

lOuu j 

1 1 « . 8 

115.9 

117.5 

118.5 

115. 7 

1 14.3 

111.0 

1J9.3 

111.4 

113.5 

1 15.7 

1 16.4 

118,2 

115.5 

110.5 

106.6 

115.3 

125uJ 

119.0 

1 15.5 

116. a 

119.3 

115.8 

1 13 . 6 

110 .8 

iu9 » 1 

112.0 

113.5 

1 16.0 

1 16.7 

118.3 

115.3 

111,7 

107. 5 

115. 4 

160 OU 

117.2 

1 16.2 

1L5.8 

116.3 

1 13.5 

111.3 

103.5 

106.8 

109.5 

112.2 

114.0 

115.2 

1 16. C 

1 14.3 

109.3 

106. 6 

113.5 

200 00 

116.4 

117.7 

115. 1 

115. 7 

111.7 

109.7 

107 .0 

106.1 

109. B 

111. 6 

1 12.2 

1 14.3 

115.4 

1 13.6 

109.1 

104.6 

112.6 

C1VEF 4L L 

136.5 

138.5 

136.5 

l 36.4 

135.5 

134.1 

131 .7 

131.5 

131.4 

134.6 

135.9 

136 .C 

136 . 7 

126.1 

130.5 

130.0 

134. 9 


POWER 
LEVEL 
< PWL J 


127*3 

126.8 

126.2 

127.9 

130.6 

128.9 

128*5 

131*0 

132.6 

140.8 

148.7 

137.0 

139.2 

143.9 

138.7 

139.0 

138.7 

137.0 

136.4 

135.8 

134.2 

134.1 

134.2 

133.0 

133.1 

131.2 

130.3 


152.6 



TABLE XIV. - Continued. FAR- FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND TAKEOFF MINUS 5° ROTOR SETTING ANGLE 
[SPL referenced to 2*10" 5 Pa; PWL referenced to 0. I pW.] 

(b) Concluded. 86 Percent speed; fan physical speed, 1879 rpm; fundamental blade passage frequency, 469 hertz 
(b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


PPE0Hf:NCV 

10 

20 

30 

4 0 

5 J 

60 

70 

ANGLE 

00 

f DEG 
90 

100 

110 

120 

130 

140 

150 

16 C 




l/3-0CTAVt b4N0 SCUND PRESSURE L EV ELS 

(SPL 1 

CN 30 .5 METER RAD IIS 



50 

63 

80 

78.1 
8C.3 
76 . 1 

76.1 
75.5 
7 4 .9 

76.6 
76 . 0 
75*4 

75.7 

75.3 

73-6 

78.2 
77.5 
75. 1 

77.2 

77.1 

74.4 

76 .4 

73 .6 

73.7 

70 .2 
7 6 .8 
75.6 

76. 7 
77.5 
74.9 

76.6 

74.6 
75.4 

77.2 

77.6 

16.4 

80.3 
78.7 
EC. 2 

ec.2 

80.6 

£0.2 

82 .4 
82.0 
62.7 

82.6 

62.3 

83.4 

69.6 

88.2 

07.5 

10J 
125 
16 0 

75.8 
62.7 
62 .7 

73.8 

86.6 

83.5 

74.8 
84. 7 
52 .5 

77.8 
31.0 
90. C 

7 7.8 
82.3 
00.2 

77.7 
81.3 
31 . J 

76 .3 

79.3 
79 ,5 

78.3 
01.5 

80.3 

79.8 
8 L . 0 
3 J • 2 

78.7 

82.0 

91.3 

80.2 

84.5 

80.8 

E2.3 
84.6 
83 .9 

81.8 
84.7 
82. C 

82.8 

85.2 

82.3 

83.2 

83.8 

61.5 

86.4 

85.4 
64. C 

200 
2 50 
315 

6*. 2 
86.9 
65.7 

86.1 

88.0 

89.9 

83.4 
84. 7 
8 7. 6 

80. 1 
93.0 
85. L 

81.1 
82.4 
8'*. 9 

79.6 

61.4 

03,2 

77 .6 
79 .5 
81.7 

78.2 
80.5 
32 .4 

77.7 

80.9 

83.1 

70.7 
82-7 
8 4.6 

80.2 

84.2 

85.7 

6 2.0 
85.8 
66,6 

82.2 
85.9 
86 .4 

82.6 

85.4 

86.4 

81.7 
82.4 
83. 1 

83.3 
82.6 
32 . B 

40J 

5 U J 

6 30 

55.7 
i m . 1 
51.9 

97.5 
10 5.6 
92.7 

85.8 
103. 3 
51. 5 

55.0 
103. C 
89. 5 

54. 5 
1 Cl. 1 
89,4 

93.3 

100.3 

87.2 

yj .2 
93,3 
85 .4 

90.5 
97 .0 
3 6.0 

89.7 
96. 8 
37. 2 

93.3 
10 2 .0 
39.5 

93.5 

102.3 

90.4 

53 .4 
LOG. 6 
51.6 

54. C 
102.2 
51.5 

94.7 
103.1 

91.7 

89.5 

97.1 

85.2 

B7.,9 

94.7 

04.1 

80 J 
L00J 
12 5 J 

52.0 
65,3 

62.0 

93.6 
97.0 

93.7 

4 2.1 
96.4 
92. C 

5 L • 3 
96.4 
91 .7 

51 . 6 

53.4 

91.5 

39.6 
95. 4 
88.8 

88 .3 
92 .4 
87.8 

H9.6 
93 .4 
0 8.3 

90.0 
92. 4 
09. 7 

92. L 

95.4 
9 L .0 

93.1 
SR. 9 

92.2 

54.2 

99.5 

93.6 

54.1 

58.6 

93.3 

53.0 
5 54 8 
92.2 

86.5 

89.1 

86.0 

85.7 

90.5 

84.6 

1600 

2000 

2500 

52 .4 
6 1.9 
60. 1 

94.0 
53.9 
92. L 

92.5 
92 . * 

90. 1 

82. C 
82.7 
91.1 

92. 2 
92.5 
5C.6 

09.9 
39.7 

37. 9 

03 .4 
30 .0 
06 .9 

ay .4 
87 .0 
35.6 

8B.9 
08. 2 
86. 2 

90 .5 
89 .5 
83.2 

91.9 

51.5 

89.7 

53.6 
92.5 
SC. 9 

54.7 
54 .2 
52.2 

92.4 
92,0 
0 5.7 

05.9 

05.2 

83.4 

83.5 

83.4 

81.7 

3 1 5 J 
4u0G 
60 0\> 

SC. 2 
So. L 
Prt .9 

51.8 
9 1.4 
85.6 

89 . 7 
88. 6 
87.7 

90. 7 
90.8 
85.4 

89.8 

39.6 

87.6 

07.2 
36.4 

84.2 

86.2 
84 .7 
83 . i 

84.2 
R3.2 
80 .6 

85.0 

34.2 

81.9 

37.7 

85.9 

83.6 

88.6 

86.9 

85.4 

90.3 

88.8 

86.5 

50.7 

50.1 

08 *6 

88.8 

67.9 

04.9 

82.3 
81.7 
80. 1 

00.1 

79.6 

78.0 

63 Ou 
80 3 J 
1030 J 

f 7.6 
86.3 
65.9 

85.2 
83 . 7 
87. J 

87.0 
97.2 
8 4. 6 

8 7. 6 
8 7.9 
35.6 

85.0 

35.6 

32.8 

84 . 0 
R3.6 
81.4 

82 .6 

31 . 1 

79.1 

79.1 
7 8.7 
76 .4 

80. 3 
80.9 
76.5 

84.2 

S2.7 

80.6 

8 5.8 
e4.7 
82.8 

87.1 

85.6 

83.5 

66 .e 

67.2 

65.3 

€5.7 

64.4 

82.6 

78.5 
79.7 

77.6 

75.9 
76, l 
73.7 

12600 
1 60 0 J 
20300 

P4 .7 
P 1.0 
77.5 

86.2 
8 2 .0 
78.8 

82.5 

79. 6 
75.2 

as.o 

80. 7 
76.3 

8L.5 
77.4 
72. 8 

79.3 
75.2 
7 0.8 

76-5 
11 .4 
69.1 

74.3 
70 .6 
6 7 .2 

77.7 
73.3 
70. R 

79.2 

76*0 

72.7 

8L.7 

77.9 

73.2 

82.4 
79.0 

75.4 

64 .C 
75.8 
76.5 

6 1.0 
78.1 
74.7 

77.4 

73.1 

70.2 

73.2 

70.4 

65.7 

OVtP all 

1U.A 

1 C8.S 

1 0b • 5 

106.3 

LC5.5 

104.1 

1 01 .8 

10 1 .6 

101. 4 

104.9 

106.0 

106.0 

10 6.1 

1C 6 . 2 

100.6 

100.2 

DISTANT 2 






SlHcL! Nt 

PERCEIVED NOISE LEVELS 






152.* m 
306.8 

8 1 • J 
71.3 

5 1.4 
62.5 

93. 7 
85.6 

86.2 

88.3 

97.1 

89.4 

97. J 
39.5 

95.3 

83.3 

95.8 

83.4 

95. 9 
38 • 5 

99.1 

91.7 

99.6 

52.2 

58 .8 

51.2 

58.5 

50.8 

96.2 

86*4 

87.8 

79.0 

82.3 

73.9 
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TABLE XIV. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AREA AND TAKEOFF MINUS 5° ROTOR SETTING ANGLE 
[SPL referenced to 2xl0" 5 Pa; PWL referenced to 0. 1 pW.] 

(c) 93 Percent speed; fan physical speed, 2039 rpm; fundamental blade passage frequency, 509 hertz 
(c-1) Data referred to source and normalized to 1 meter 

FREQUENCY A NGLt f Dt G SIMPLE POWER 



tc 

2C 

30 

4C 

50 

60 

70 

BO 

90 

100 

UO 

12C 

12C 

140 

150 

160 

SOURCE 

(SPL) 

LEVEL 

(PWL) 





l/3~CCTAVt ft AND SllUNO PPfcSSURi: 

LEVELS (SPL) CN 

l.C MtTfcft RADIOS 





9{J 

63 

HJ 

10 f .8 
1C6.C 
1C5.7 

lCfl.ft 
1 10.3 
108.9 

109.0 

108.1 
107. 4 

loC.h 
109.u 
106. 1 

107,3 

106.6 

105.5 

108. 6 
108, J 
107.2 

lu7 . 1 
106.5 
104.4 

103.0 

106.3 

105.2 

108. 3 
106.8 
105.9 

10 7 . 8 
108.3 
107. u 

108,6 
108, 5 
108.9 

1C8.4 
108.4 
1C5 .3 

110.6 
11C. 3 
1 11.4 

11C. 5 
110.8 
113.0 

112.5 
1 13.3 
1 14.7 

114.4 

115.5 
116.2 

109.2 

109.1 

109.4 

126.9 

126.8 

127.1 

100 

125 

160 

111.6 

112.7 

113.6 

112.0 
1 15.1 
114.8 

112. 1 
113. 8 
113.5 

111.5 
1 13. 2 
113. C 

1 00. 5 
112. J 
111.5 

110.5 

112.3 

112.1 

108 .8 

11J.8 

1 1 j . 8 

108 .5 
112.5 
112.1 

110 . 0 
112.7 
112.5 

uo. a 

114.0 

113.3 

111.1 
114.5 
1 13.3 

112*6 

L14.8 

115.2 

114.1 
115. 7 
114.1 

114.8 

114.5 

113.6 

115.0 

L15.0 

113.3 

115.2 
113. 5 
112.7 

111. 8 
113.7 
113. 1 

129.5 

131.4 

130.8 

20u 
250 
3 15 

116.8 
120.8 
12 1*5 

116.8 

119.1 

121.4 

1 14.6 
116.5 
119.4 

112. 6 
116. C 
118.2 

11C. 8 
114.5 
115.9 

110. 1 
114.6 
114.5 

108 .6 
111.6 
114.0 

109 .3 
112.3 
113.7 

109. 3 
113.0 
114.5 

110.5 

114.5 
115.9 

111.5 
1 16.0 
1 17.7 

1 12.1 
116.1 
117.6 

112.6 

117.0 

117.7 

1 12.5 
115. B 
116.9 

1 12.6 
113.5 
114.2 

111.9 

112.7 

112*4 

112*0 
115.2 
116. 7 

129.7 

132*9 

134.4 

400 
50 J 
6 JO 

122.9 

123.4 

124*3 

124.4 

136.4 
125.9 

123.5 
133.4 

124.6 

121.4 

133.4 

123.5 

12 C. 4 

131.7 

122.8 

118^7 

131.0 

120.4 

117.0 
130.5 
119 .3 

118.2 
130 .9 
L20 .1 

118.7 

131.2 

121*3 

120.5 
133.2 
123 .6 

120.9 

132.9 
123.8 

12 1 .5 
132.8 
124.2 

122.2 
134.0 
12 4,9 

119.9 
13C.5 

121.9 

115.7 

125.7 
117.6 

115.9 
126*3 
1 16.8 

12 0.4 
132.2 
122. 7 

138.1 

149.9 

140.4 

QUu 

IOOj 

1250 

122.6 

128.9 

123.0 

122. 7 
129.1 
124.3 

122.5 
130. 1 
124 . l, 

122.7 
130.2 

123.8 

121.1 

129.6 

122.5 

L 19. 6 
125..6 
1 2o • 5 

116 .7 
125 .4 
119.2 

120.7 

125.7 
121.0 

122.1 

126.2 

121.7 

123.7 

128.1 

123.3 

124.2 

128.4 

123.8 

124.0 
13J.3 
124 .9 

125.2 

129.4 

125.5 

122. L 

125.9 

121.3 

117. 6 
121.2 
117.8 

116*1 

120.1 

115.5 

122.4 

127.9 

122.7 

140.1 

145.6 

140.4 

160 J 
2*. 0 J 
25J0 

124.9 
12 4.2 
122.1 

126.4 
12 5.0 
123. J 

126.3 
125.2 
123. 1 

127.3 
125.8 
124. 3 

127.3 
124.0 

122.3 

123.4 
121 . 7 
120.1 

121 .4 
119.5 
118.3 

122 .9 
120 .5 
118.6 

123.6 

lZJ.fl 

119.4 

125.1 

122.8 

121.6 

124.8 

123.7 

122.4 

12*. 2 
124.1 
122.7 

128.3 

126.5 

124.6 

122.6 

121,0 

119.6 

i 15.1 

117.3 

115.4 

116. C 

115.1 

113.2 

125.0 
123. 1 
121.5 

142.7 

140.8 
139.2 

3150 

4000 

5000 

122.2 

121.7 

120.3 

122.9 
123.0 
121. 5 

122.7 
122.7 
L2 ).fl 

123.5 
123. 7 
122.3 

121.4 
L21, 7 
119. j 

120.0 
119. 0 
I io • 5 

lift .5 
116.8 
L15 .0 

117.9 

117.2 

114.3 

lift * 7 
118. U 
116. 1 

121.2 
119.3 
117. 5 

122.0 
120.2 
L 19.0 

122.3 

121.1 

119.0 

123.0 
122.7 
12 1.1 

1 19.2 
118.5 
L 16.2 

114.5 

114.5 

113.1 

112.0 
1 11.8 
110.4 

12 0.5 
12 0*2 
118.4 

138*6 

137.9 

136.1 

6300 
80 JO 
100 0 u 

119.4 

120.6 

118.9 

120.6 
121.4 
l 19.6 

119.7 
120.4 
LL 1. 7 

120.4 
120. B 

115.4 

117.6 
i I 7.8 
115.5 

117.9 
116.6 

114.9 

1 15 .2 
113 .7 
111 .5 

113 
113.3 
ill .9 

114.4 

116.0 

113.9 

118.1 

117.1 

115. 2 

119.4 

118.4 

117. 4 

12C.2 

115.1 

117.9 

119.9 

120.8 

119.7 

IP. 6 
L17.1 
116.1 

1 12. 3 
113.5 
112.1 

108.7 
109.3 

107.8 

118.0 

117.9 

116.4 

135*7 

135*6 

134.1 

L250J 

1 6 Jj j 

20 uOO 

118.7 
1 14.6 
1 1 6 • U 

L 15.7 
i 18.1 
n 7.4 

117. 9 
116. 6 
ili.5 

115.7 
116. 9 
116.0 

115.5 
113.0 
111. 3 

114.7 
112. y 
110,5 

111.4 
109 .1 
1J7 .5 

111.3 
109 . L 
108.5 

114,2 
112. 1 
111.7 

115.4 

113.7 

113.0 

117.5 
1 15.9 
114.3 

1 18.3 

116.4 
115.0 

119.5 
117.1 
1 16.7 

1 15.7 
115.1 
1 12.8 

1 13.2 
111.1 
110.5 

108.4 

106.6 

105.0 

116*4 

114.4 

113. 5 

134.1 

132.1 

131.2 


PVt^iJlL 13 7*7 139.4 13ft. J L J 6 • 1 136.7 134.8 L33.8 134.3 134.9 136.8 137.0 137.6 138.6 134.9 131.1 130.4 


136.3 154.1 
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TABLE XIV. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AREA AND TAKEOFF MINUS 5° ROTOR SETTING ANGLE 
[SPL referenced to 2xl0' 5 Pa; PWL referenced to 0. 1 pW.] 

(c) Concluded. 93 Percent speed; fan physical speed, 2039 rpm; fundamental blade passage frequency, 509 hertz 
(c-2) Data adjusted to standard day 15° C and 70 percent relative humidity 
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UO 
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J 

fM 

7'. 

75 . 

1 

7i. 

0 

75. 

L 

77.6 

78.9 

77 .4 

7 fl .3 

70. 6 

78.1 

78.9 

76.7 

ec*s 

8C.8 

82.8 

84. 7 

OJ 

no 



. 


78. 

3 

76. 9 

70.3 

75 .8 

76.6 

77. 1 

78.6 

78. H 

78.7 

80.6 

81.1 

83.6 

85.8 

} to ,£ 

■ 

7 9, 

2 

77. 

7 

77. 


75,8 

77.5 
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TABLE XIV. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AREA AND TAKEOFF MINUS 5° ROTOR SETTING ANGLE 
[SPL referenced to 2X10' S Pa; PWL referenced to 0. 1 pW.] 





(d) 100 Percent speed; fan physical speed 

, 2192 rpm; fundamental blade passage frequency. 

548 hertz 
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TABLE XIV, - Concluded. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIG URATION W ITH 


TAKEOFF NOZZLE AREA AND TAKEOFF MINUS 5° ROTOR SETTING ANGLE 
[SPL referenced to 2xl0” 5 Pa; PWL referenced to 0. 1 pW.] 


(d) Concluded. 100 Percent speed; fan physical speed, 2192 rpm; fundamental blade passage frequency, 548 hertz 


(d-2) Data adjusted to standard day 15° C and 70 percent relative humidity 
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TABLE XV. - FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE AREA AND 

APPROACH PLUS 5° ROTOR SETTING ANGLE 
[SPL referenced to 2x10" 5 Pa; PWL referenced to 0. 1 pW.] 


(a) 60 Percent speed; fan physical speed, 1323 rpm; fundamental blade passage frequency, 330 hertz 


(a-1) Data referred to source and normalized to 1 meter 
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TABLE XV. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AREA AND APPROACH PLUS 5° ROTOR SETTING ANGLE 
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[SPL referenced to 2x10 5 Pa; PWL referenced to 0. 1 pW.] 

(a) Concluded. 60 Percent speed; fan physical speed, 1323 rpm; fundamental blade passage frequency, 330 hertz 
(a- 2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE XV. - Continued. FAR -FIELD NOISE OF 1. 2 PRESSURE RATIO., QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AREA AND APPROACH PLUS 5° ROTOR SETTING ANGLE 
[SPL referenced to 2x10“ 5 Pa; PWL referenced to 0. 1 pW.] 

(b) 70 Percent speed; fan physical speed, 1544 rpm; fundamental bLade passage frequency, 386 hertz 


(b-1) Data referred to source and normalized to 1 meter 
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TABLE XV. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF 7 9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND APPROACH PLUS 5° ROTOR SETTING ANGLE 


[SPL referenced to 2xl0" 5 Pa; PWL referenced to 0. I pW.] 

(b) Concluded. 70 Percent speed; fan physical speed, 1544 rpm; fundamental blade passage frequency, 386 hertz 
(b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE XV. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AREA AND APPROACH PLUS 5° ROTOR SETTING ANGLE 
[SPL referenced to 2xi0‘ 5 Pa; PWL referenced to 0. 1 pW.] 

(c) 86 Percent speed, fan physical speed, 1890 rpm; fundamental blade passage frequency, 472 hertz 
(c-1) Data referred to source and normalized to 1 meter 
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TABLE XV. - Continued. FAR- FIELD NOIZE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND APPROACH PLUS 5° ROTOR SETTING ANGLE 
{SPL referenced to 2xl0" 5 Pa; PWL referenced to 0. 1 pW.] 

(c) Concluded. 86 Percent speed; fan physical speed, 1890 rpm; fundamental blade passage frequency, 472 hertz 
(c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE XV. Continued FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AREA AND APPROACH PLUS 5° ROTOR SETTING ANGLE 
[SPL referenced to 2xl0~ 5 p a ; PWL referenced to 0. 1 pW.] 


(d) 93 Percent speed; fan physical speed, 2051 rpm; fundamental blade passage frequency, 512 hertz 


(d-1) Data referred to source and normalized to 1 meter 
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TABLE XV. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND APPROACH PLUS 5° ROTOR SETTING ANGLE 
[SPL referenced to 2x10" 5 Pa; PWL referenced to 0. 1 pW J 


(d) Concluded, 93 Percent speed; fan physical speed, 2051 rpm; fundamental blade passage frequency, 512 hertz 

(d-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE XV. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AREA AND APPROACH PLUS 5° ROTOR SETTING ANGLE 
[SPL referenced to 2xl0‘ 5 Pa; PWL referenced to 0. 1 pW.] 

(e) 100 Percent speed; fan physical speed, 2205 rpm; fundamental blade passage frequency, 551 hertz 
(e-1) Data referred to source and normalized to 1 meter 
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JO ^-.6 ll4.f' 1C 1.6 133.8 108.6 1U.6 10*5.8 10 8.3 
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SIMPLE POWE* 
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TABLE XV. - Concluded. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIQ, QF-9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND APPROACH PLUS 5° ROTOR SETTING ANGLE 
[SPL referenced to 2 xlO' 5 Pa; PWL referenced to 0. 1 pW.] 

(e) Concluded. 100 Percent speed; fan physical speed, 2205 rpm; fundamental blade passage frequency, 551 hertz 
{e-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE XVI. - FAR-FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE 

AREA AND TAKEOFF PLUS 5° ROTOR SETTING ANGLE 


(SPL referenced to 2x10' 5 Pa; PWL referenced to 0. 1 pW.] 


(a) 100 Percent speed; fan physical speed, 2155 rpm; fundamental blade passage frequency, 538 hertz 


(a-1) Data referred to source and normalized to 1 meter 
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113 .8 

120. 3 

122.3 

122.8 

124.9 

126.1 

120.6 

116.3 

114.2 

121.8 

139.5 

2000 

ua.9 

119.9 

120.7 

119.9 

115.7 

118.2 

116.4 

116.4 

lie. 4 

120.4 

121.2 

123.2 

124.4 

115.2 

114.7 

112.8 

12 0.1 

137.8 

2500 

1 17.4 

119.2 

119.4 

113.9 

1 17. 9 

116. 7 

115.4 

114.9 

117.2 

118 .9 

120.4 

121.7 

122.4 

118.2 

113.2 

Hi. 3 

118. 7 

136.4 

3150 

117.3 

118.5 

113. 8 

118. C 

117.3 

116.3 

115 .3 

114.5 

116.0 

119.0 

120.0 

121.6 

121.3 

118.0 

113.3 

110.0 

118.2 

135.9 

4000 

117.2 

1 18.2 

113. 2 

113.2 

117.2 

115. 7 

113.2 

113.9 

116.0 

117.4 

Lia.2 

120.2 

121.5 

118.0 

113.2 

110.4 

LI 7. 5 

135.2 

500 3 

115.6 

L 16.5 

116.5 

117.0 

115.5 

113.3 

111.0 

11 1.5 

113.3 

115.8 

117.3 

117.6 

119.5 

115.3 

112.3 

109.0 

115.6 

133.3 

6300 

116.9 

1 16.9 

115.9 

115.6 

U 3.6 

114.4 

111.7 

110.1 

112-4 

115.9 

116.9 

116.8 

lie. 4 

116.7 

111.2 

107.4 

115.4 

133.1 

3000 

117.1 

1 17.9 

116.9 

116.4 

113.6 

113.4 

l ID .6 

no a 

113.4 

115.4 

116.6 

117.5 

119.4 

116.1 

112.4 

108.2 

115.4 

133.1 

10000 

1 16.0 

116.7 

115.2 

1 15. 7 

112.2 

113.0 

109 .2 

109.5 

L 12. 0 

1 14. 2 

116.0 

116.6 

118.2 

115.2 

111.2 

107.1 

114.4 

132.1 

1250 J 

116.5 

l 17.5 

115. 0 

116.2 

1 12.5 

113.2 

109.7 

110.0 

113.2 

114.7 

116.5 

117.4 

115.5 

115.5 

113.0 

100.7 

115.1 

132.8 

16U00 

115.4 

116.9 

114. 7 

114.9 

111.9 

1 L 1 . 6 

108.6 

108.4 

111.6 

114.2 

114.9 

116.6 

117.4 

114.9 

111.7 

108.1 

113. 9 

131.6 

2000 J 

J 14.7 

L16.5 

114. C 

1 14. 7 

110.2 

111.0 

107.7 

ioa .8 

112.0 

114.5 

114.7 

116.5 

1 17.5 

l 15.5 

1L2.0 

107.5 

113.8 

131.5 

nvHk al l 

13 4-8 

137 .0 

135.1 

135. 7 

132.4 

132.1 

102 ,7 

133.8 

133. 7 

134.4 

135.7 

138.4 

136.7 

134.6 

130.0 

129.9 

134.8 

152.5 
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TABLE XVI. - Continued. FAR-FIELD OVERSPEED NOISE OF 1, 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 5° ROTOR SETTING ANGLE 
(SPL referenced to 2xl0“ 5 Pa; PWL referenced to 0. 1 pW.] 

(a) Concluded. 100 Percent speed; fan physical speed, 2155 rpm; fundamental blade passage frequency, 538 hertz 
(a-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


FPeC'IcMLY 

1C 

20 

3 J 

40 

50 

60 

70 

AlsGie, OEG 
30 90 

100 

110 

120 

13G 

140 

150 

160 




i/3-OCTAVt HAND SOUND PRESSURE 1 

LuVELS 

1 S PL > 

CN 30 .5 METER RAO ILS 



63 

«'.J 

15, q 
7 4 . ?. 
77.2 

7 1.2 
74.7 
78 .7 

7i. ? 

73.9 

75.2 

75.6 

75.2 

75.2 

75.4 
75.9 

77.4 

74.4 
76.7 

79.4 

75 .7 
76.4 
78 .4 

74.4 

74.9 

76.7 

75.9 
74.7 

76.9 

75.2 
75.9 
78. 4 

74.9 
75.2 

77.9 

77.4 
77.2 
79 .9 

77.4 

77.7 

ec.4 

75.9 
80.4 

82.9 

01.2 

02.2 

83.7 

83.1 
03.3 
84. 1 

1 GO 
125 
L 60 

EL .5 
€3.7 
£4. 1 

81.7 

85.7 
65.0 

8 3.7 
C5.9 
85.0 

85.5 
83. 7 

02.5 

£4.2 
83.2 
02. 0 

02.2 

84.4 

88 .5 

84 .2 
82.7 
02 .2 

79.7 
B 3 .9 
8 4.0 

83.4 

83.9 

84.2 

34.2 

35.7 

86.5 

€2*9 

85.9 

65.5 

€6.2 
06 .7 
87.2 

84.9 

86.4 

85.2 

£4.7 

85.4 

84.2 

64.7 

84.2 

03.0 

84.8 

84.0 

03.6 

20 u 
230 
3 IS 

65.6 
89.5 

90.7 

07.2 
08.0 

90. 2 

85. 7 
87.2 
£3.4 

81.5 
85.7 
R6 . 7 

82.0 
04.7 
9 5. 7 

80.7 

84.7 

05.2 

31 .0 
33 .0 
84.9 

B0 .7 
83.2 
0 5.4 

80.7 
84. 0 
86.2 

81.5 

85.0 

87.9 

81.7 

86.5 

£9.4 

83.5 
87.7 
SC .0 

£3.5 

88.0 

80.7 

83.7 
86.5 

87.7 

62.7 

B4.0 

05.2 

82.6 

82.8 

B3.8 

400 

500 

630 

5i.l 
1 C 1 . 4 
94.4 

91.6 

LC4.7 

96.4 

51.9 
101,4 
94. 1 

89. L 
1 03 » 2 
55.6 

88.4 
97.2 

91.4 

87.6 

97.7 
90.9 

96.9 
100 .4 
92.1 

87 .4 
101.7 
93.9 

88.4 

100.4 

93.6 

90.1 

99.4 

94.4 

90.6 

101.4 

95.4 

52.1 

105.2 

50.4 

50.5 
ICO. 4 
56 .2 

65.4 
55. 7 

94.4 

85.1 

94.2 

89.2 

04.8 

96.6 

89.3 

lOOu 
12 50 

89.7 

92.6 

(9.8 

91.4 

93.3 

91.3 

91.4 
94. I 
91. 1 

85.7 

93.6 

90.6 

86.4 
53. L 
90. 1 

87.9 

92.6 

89.3 

OS. 2 
90.8 

8/ . 8 

89 .4 
9 1 .8 
89.1 

90.4 
93. 1 

90 . 8 

92.7 

94.8 
92.6 

53.2 
56.6 

93.3 

94.5 
99.1 

55.6 

56.2 

57.6 

54.6 

92.4 

96.6 

52.1 

86.9 

90.6 

87.3 

85.3 

07.7 

85.5 

16L.0 

2000 

2500 

9 1.2 
88.9 
8 7.3 

9?. 2 
09.9 

09.1 

92.4 
90. 7 
89.3 

91.4 

89.9 

08.8 

90. 9 

89.7 

87.8 

89.9 

83.2 

86.6 

83.2 
86.4 

05.3 

80,9 
86 .4 
04.8 

90.4 

88.4 
87. 1 

92.4 

90.4 
38.3 

52.9 

51.2 

90.3 

55.0 
S3. 2 

91.6 

56.2 
54.4 

52.3 

SC. 7 
05.2 
8 € • 1 

86.4 

84.7 

83.1 

64.3 

82.8 

81.2 

3L5U 
40 Ju 
6000 

6 7.0 
66.7 
86.0 

88 .2 

87.7 

85.7 

03.5 
07. 7 
85.7 

87. 7 
87.7 
86. 2 

8 7.0 
36. 7 
84.7 

86.0 

35.2 

32.5 

85.0 
02 .7 
00 .2 

84.2 

83.4 

80.7 

35. 7 
85.5 
82. 5 

38.7 

86.9 

85.0 

09.7 

67.7 
66.5 

91.3 

05.7 

66.8 

51.0 

51.0 

60.7 

87.7 

07.5 

84.5 

03.0 
62. 7 
81.5 

79.7 

79.9 

78.2 

6300 

8000 

IJOOU 

84.6 

85.1 

03.1 

85.4 

86.0 

83.8 

34. 6 
35.0 
82 . 3 

84*3 

94.4 

82.8 

82.4 

01.7 

79.3 

83.1 
81.5 
80. 1 

80 .4 
7B .7 
76.3 

78.8 

78.2 

76.6 

81. 1 
31.5 
79. 1 

84.6 
83.5 
B 1 .3 

65.6 

84.7 
03.1 

87.5 

85.6 

63.7 

07.1 

87.5 

85.3 

8 5.4 

84.2 

62.3 

79.9 

80.4 

78.3 

76.1 
76.3 

74.2 

12S00 

16000 

20000 

85.2 

79.2 
75.8 

33.2 
80.7 
77 .6 

30.7 
78 . 5 

75.1 

91.9 
78. 7 
75.8 

78.2 
75. 7 

71.3 

78.9 

75.4 

72.1 

75 .4 
72.4 
63 .0 

75.7 

72.2 

69 .8 

78. 9 
75.4 
73.0 

00. 4 
78.0 
75 .5 

82.2 

70.7 

75.8 

63.1 

eo.4 

77.6 

£5.2 
8 1.2 
78.6 

81.2 
7 £ .7 
76.5 

78.7 

75.5 

73.0 

74.4 

71.9 

63.6 

OVER *LL 

104.7 

107. C 

LC5.1 

105.7 

102.4 

102.1 

102.9 

103.9 

133. 7 

104.4 

105.7 

108.5 

IC6.6 

1C4.6 

95.9 

100. 0 

nsT^Nct 






5I0ELI NE 

PERCEIVED NOISE LEVELS 






152,4 M 
304. e M 

.79.6 

69.9 

89.) 

81.5 

92. 5 
84.4 

95.6 

97.9 

94.3 

86.6 

95.3 

87.7 

96 . 7 

09 .3 

97.9 

90.7 

98. 2 
90.9 

98.8 

91.3 

99.6 

92.2 

1 C 1 * 4 
94.0 

58.5 

90.5 

94.4 

86.5 

87.0 

70.8 

82.9 

74.5 



Ffl EOUcMC V 


5U 

63 

8 J 

100 

125 

160 

200 
2 50 
315 

400 
500 
63 J 

80J 

1000 

1250 

1600 
2000 
2 5 jJ 

3150 

400j 

5000 

63 00 
HO JU 
1000b 

12500 
16000 
2Gl 0 J 

PVhP <*L L 


TABLE XVI. - Continued. FAR -FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 5° ROTOR SETTING ANGLE 
[SPL referenced to 2x10' 5 Pa; PWL referenced to 0. 1 pW.] 


(b) 110 Percent speed; fan physical speed, 2371 rpm; fundamental blade passage frequency, 592 hertz 


(b-1) Data referred to source and normalized to 1 meter 


ANGLE* DEG 


1C 20 30 4C 

l/3-nc 

1C6*8 lu4 . I 106.3 L06.3 

104.4 lo5.6 104.9 104.9 
IC9.C 1 12. 3 103. 8 107.1 

112.9 112.3 112.3 110.3 

116.6 1 ia.6 116. 3 115.3 

116.3 118. 5 117.0 114.3 

U6.S 117.? 116.2 113,3 

117.3 114,0 117.J 117,5 
12C.C 120.5 115.0 118. 8 

121.2 122.0 120*9 119.4 

122.6 124.6 122.9 124.1 

128.9 130.4 129.6 132.9 

119.8 120.6 123.6 115.6 

119.7 120,5 120. 5 1 15.3 

123.5 124.7 12V. 5 L23.7 

115.5 120.2 120.2 120.2 
1L9.5 123.2 L2J.0 120.5 

118.3 1 18.3 11). 3 115.4 

117.8 LIP. 3 L18.4 118.1 

117.5 1 18. J 113.0 113.3 

115.0 1 16. j 118.0 117.3 

114.9 1 16.0 115. L 115.4 

116.3 1 1 7 v 1 115.8 116.3 

114.9 115. 9 L1V. 6 115.4 

119.1 LI6.+ 114.6 116.3 
114.0 L15.7 114.2 114. 2 

113.2 115.2 113.7 113.9 

1 i \ .4 13 5 * C L 34, 3 1 35.6 


50 60 70 80 

fAVt 0 AND SOUND PRESSURE 

106.5 106.6 107.0 107 .8 

105.1 104.4 105.3 105.3 

105.0 108,0 110,5 11 1.5 

lie. 3 111,3 111.1 111.6 

117.9 115.9 117.9 U7.6 

114.0 116.0 115 .3 115.0 

112.5 113.2 112.0 113.0 

116.2 115.5 114.3 116.2 

I 16. 8 116.0 117 . 2 110.3 

118.4 118. 2 117 .5 118.7 

123.9 120.9 121 ,9 122.6 

132.6 127.2 129.2 L29.9 

115.3 110.6 120.4 121.9 

119.3 119.3 120.2 121.8 
123. 7 124. 7 122 .4 125 .7 

115.9 119.0 118.4 120.5 

120.0 118.9 118.2 120.0 
11-8.6 117.3 117.1 118.1 

117.4 117.3 116 .9 117.6 

117.2 116.5 1 15 • 2 117. 0 

115.7 114.0 113. 3 115.2 

113.6 114.9 113.8 113.4 
113.6 114.0 113.0 113.6 

II 1,9 113.4 111.6 LI 2. 9 

112.3 113.9 112.3 113.6 
11 I. 7 112.0 111. 2 112.2 
110.2 111. 6 110.6 112.4 

135, 1 132.7 133.1 134.3 


90 100 110 12C 

LEVELS < S PL ) CN 1.0 * 

100.8 108 .3 108.6 lit. 2 

104.8 106.1 107.8 105.2 

110.6 110.1 110,6 111.6 

113.4 114.6 114.9 116.0 

119.4 120.8 120.9 122.2 

117.3 U7. 2 118.7 115.3 

113.0 115.0 115.0 115.9 

117.0 119.7 119.3 121.3 

na;a 120.7 121.2 121.4 

120.5 122.2 123. C 124.0 

124.7 127.2 127.4 127.3 

132.7 135.4 136.1 134.6 

123. B 126.1 126.6 127.7 

123.8 125.5 127.0 128.3 

126.7 127.4 131.5 131.8 

122.9 125.2 126.4 128.0 

122.5 124.7 126.4 127.5 

120.4 123.3 124.4 125.9 

120.6 123.1 124.3 125.6 

119.7 121.2 122.8 124.1 

1 17. 7 119.7 122.2 121.8 

116.8 119.8 121.9 122.8 

118.0 119.1 121.3 121.8 

116.4 118 . 1 120.6 120.8 

117.3 110.6 120.6 121.7 

115.7 117.9 119.9 120.7 

116.1 117.9 119.2 120.6 

136.6 138.8 140.1 140.1 


130 140 150 160 

:TfcR RADIUS 

1C5.8 111.6 113.8 115.2 
110.6 112.4 114.1 116.2 
112. € 115.1 116.0 117.9 

116.3 117.6 116.9 1 17. C 

121. 5 121.3 110.8 116.8 
lie. 3 117.7 116.3 115.5 

116. C 116.7 115.5 114.4 

121.2 120.0 117,0 115.9 
12C.6 115.2 116.3 115.C 

124.2 121.4 117.7 116.5 

129.6 126.6 121.6 119.1 

139.1 135.4 130. L 125.4 

120.6 124.9 119.6 118.3 
127.0 122.8 110. 8 118.2 

131.7 126.9 121.7 121.6 

128.7 123.0 118.2 116.4 

128.5 123.2 119.5 116.8 

126.6 121.8 116.9 114.8 

125.2 121.3 116.6 114.0 

125.2 121.3 116.7 113.6 

123.5 116.7 114.7 112.1 

122.4 12C.1 114.1 110.3 

123.7 115.8 115.5 11L.4 

12 2.6 11*. L 114.9 110.0 

123.3 115.4 116.4 112.1 

121.7 115.2 114.5 111.1 
121.9 115.1 115.6 110.5 

142.2 138.5 133.8 131.4 


SI NPLE POWER 
SOURCE LEVEL 


<$PLJ 

(PWL1 

109.3 

127.0 

108.7 

126.4 

111.9 

129.6 

114.2 

131.9 

L19.5 

137.2 

1L7.1 

134.8 

U4.7 

132.4 

116.3 

136.0 

119.3 

137.0 

121.1 

138.8 

125.4 

143.1 

133.7 

151.4 

124.2 

141.9 

124.1 

141.8 

127.7 

145.4 

123.8 

141.5 

123.6 

141.3 

121.9 

139.6 

121.4 

139.1 

120.5 

138.2 

118.8 

136.5 

118. 6 

136.3 

118.6 

136.3 

117.6 

135.3 

118.2 

135.9 

117.1 

134.8 

117.0 

134.7 

137.5 

155.2 



TABLE XVI. - Continued. FAR- FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 5° ROTOR SETTING ANGLE 
[SPL referenced to 2xl0' 5 Pa; PWL referenced to 0. 1 pW.] 

(b) Concluded. 110 Percent speed; fan physical speed, 2371 rpm; fundamental blade passage frequency, 592 hertz 
(b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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1/ 3- OCT AVh BA NO SOUND Pfic$SUP53 

L tVfcLS 
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CN 3C.5 METER RADI L S 



*.0 

63 

BO 

7 ? - i 

74.7 
7 9.3 

74.4 
75*0 
fi 2 . 6 

76.6 
74.2 
79. 1 

76.6 

75.2 

77.4 

7 6*8 
75.4 
79.3 

76.9 
74.7 
78 .3 

78 .1 
75 .6 
80.8 

70 .1 
75.6 
8 1 .8 

79. 1 

75.1 

80.9 

78,6 

76.4 

00.4 

78.9 
70.1 

80.9 

€0. 5 
75.5 

€1.5 

ec.i 

ec.9 

€3.5 

8 1.9 
82.7 
€5.4 

84.1 

84.4 

B6.3 

65.5 

86.5 

ee.2 

10J 

125 

163 

f 3*2 
R€.9 
€ £ *6 

82.6 
fifi .9 
8 6.8 

32.6 
87. 1 
87. J 

60*6 

35.6 

64. 6 

8 C . o 
88.2 
84.3 

81.6 

86.2 

86.3 

81 .4 
0B .2 
85 .6 

8 L .9 
8 7.9 
66.1 

83.7 

89.7 
87.6 

84.9 
91.1 
37 .5 

65.2 

91.2 
89 ,0 

€6.2 

92.5 

50.1 

€€.€ 
92.2 
€ € . 6 

€7.9 

91.6 

86.0 

€7.2 

89.1 

86.6 

87.3 
87.1 
e5. a 

2 00 
253 
315 

67.1 
8 7.6 
5C, 3 

80 *0 
08*3 
90.fi 

85. 5 
fi7 * 3 
90.1 

33.6 

97.8 

39.1 

82.5 
86. 5 
87.1 

83.5 
85.8 
87. 1 

82.3 

84.6 

37.5 

83.3 

86.5 

63.6 

83.3 

87.3 
89. 1 

05.3 

90.0 

91.0 

€5.3 

89.6 

91.5 

€6.2 

51.6 

91.7 

€6.3 

51.5 

51.1 

87.0 

9C.3 

85.5 

85.0 

87.3 

86.6 

04. 7 
86. 2 
85.3 

400 

500 

63t* 

51.4 
52 .B 
55. L 

52-2 

54.fi 

100*6 

91 . 1 
93* L 
99.8 

89.6 

94.3 

103.1 

88.6 
94. L 
102.6 

88.4 

9L. i 

97.4 

87 .7 
92.1 

99 ,4 

HR .9 
92.0 
100.1 

90.7 

94.9 

102.9 

92.4 
97 .4 
10 5.6 

93.2 

97.6 

106.3 

94 .2 
57.5 
1C4.8 

54.4 

55.8 

1C5.3 

51.6 

96.8 

105.6 

87.9 
91. 8 
100.3 

87.1 

89.3 

95.6 

800 
100J 
12 50 

50.L 
89 .9 
5?. 6 

9^.6 
9 4*8 

90 * 6 
90.6 
94*6 

85.8 
fl9. 5 

53.8 

89.5 

89.4 

93.8 

80. B 
69.9 
94.3 

90 .6 
90 .4 
92.5 

92.1 

91.9 

95.8 

94.0 

94.0 

96.0 

96.3 

95.7 

97.5 

96. 0 

97.1 
101.6 

57.9 
90.4 
1C1 .9 

50.fi 
58. C 

101 .8 

55. L 

94.0 

97.0 

09.8 
89.0 
91. 0 

08.5 

88.4 

51.7 

16J0 
2000 
25 Oo 

65.6 
FS • 5 
8°. 2 

90.3 

90*2 

88.7 

90.3 
50. C 
89.2 

90.3 
90.5 
89. .3 

90.0 

90.0 

00.5 

89. 1 
83.9 
07.2 

88 .5 
83 .2 
87 .0 

90.6 
90 .0 
88 .0 

93.0 
92.5 
90. 3 

95.3 

94.7 

93.2 

56.5 

96.4 

54.3 

58.1 

57.5 

95.8 

50.6 

56.5 

56.5 

52.1 

93.2 
51.7 

80.3 

80.5 

86.8 

€6.5 

86.8 

84.7 

3150 
40 OJ 
5 ju 0 

67.5 
87.0 
85. J 

8fl*o 
H7 *5 
85.2 

88. 1 
87. 5 

85.0 

87.8 

87.6 

86.5 

87.1 

66.7 

04.9’ 

87.0 

86.0 
83.2 

8b .6 
34.7 
82 .5 

87.3 
86.5 
84 .4 

90. 3 
09.2 
06.9 

92.9 
90.7 
88 .9 

94.0 
92.3 
5 1.4 

55.3 
53.6 
9 i.G 

55.0 
54.7 
5 2.7 

91.0 

50.8 

67.9 

86.3 

86*2 

83.9 

€3.7 

83.1 

61.3 

6300 

ROOl: 

1000U 

E:.6 
84.3 
82 .0 

84.7 

85.2 

83.0 

fl '3* 8 
83.5 

61 . 7 

84.1 

84.4 

82.5 

32.4 

01.7 

79.0 

83 . 6 
82.1 
00.5 

32 .5 
8i.l 
78.7 

92. L 
8 1.7 

0 0.0 

85.5 
86. 1 

63.5 

68.5 

87.2 

85.2 

50.6 

69.4 

€7.7 

5 1.5 

85.9 

67.9 

51.1 
51.7 
89 .7 

06.8 

87.9 

86.2 

82.8 

03.5 

82.0 

79.0 
79.5 

77.1 

12500 

16G0u 

20000 

80.fi 
7 ?.P 
74*3 

82.1 

79,5 

76.3 

Sj.3 

78.0 

74.fi 

82. 0 

73.0 

75.0 

78.0 
75. 5 
71.3 

79.6 
75.3 

72.7 

78 .0 
75 .0 
71.7 

79.3 
7 6.0 
73.5 

83.0 
79. 5 
t7. 1 

84.3 

81.7 

79.0 

€ 6.3 
83.7 
80.3 

€7.4 

84.5 

€1.7 

89 .0 
85.5 
€3.0 

65.1 

83.0 

8C.2 

82*1 

70.3 

76.6 

77.0 

74.9 

71.6 

OVER ALL 

103 *8 

105*0 

104. 3 

105.6 

1C5.2 

102.6 

103 .1 

10 4.4 

106.6 

108.6 

1 10.0 

110.0 

112.2 

ice. 5 

103.8 

101.4 

CIST ANf h 






S I Dtll NE 

PERCe 

iveo KOISE LEVELS 






152*4 M 
304*8 m 

76.2 

te.2 

87.fi 

79.2 

91.6 

83.4 

55.6 

87.fi 

97. 0 
89.4 

95,7 

06.1 

97 .2 
89.7 

98.7 

91.3 

101. 3 
93.8 

103.4 
96 .0 

104.0 

56.5 

103.2 

55.5 

1C4.C 

56.4 

5e.6 

9C.7 

91.2 

83.0 

83. 9 
75.3 



to 

to 

TABLE XVI. - Continued. FAR-FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 5° ROTOR SETTING ANGLE 
[SPL referenced to 2X10" 5 Pa; PWL referenced to 0. 1 pW.] 

(c) 115 Percent speed; fan physical speed, 2478 rpm; fundamental blade passage frequency, 619 hertz 


(c-1) Data referred to source and normalized to 1 meter 


FPE0UGNCY 

l C 

20 

3 C 

4 C 

50 

60 

70 

AMSIE, DEG 
80 90 100 

110 

120 

13C 

140 

150 

160 

SI MPLfc 
SOURCE 
ISPLJ 





1/3-CCTAVE BAND SOUND PRESSURE 

Levels cspl) cn 

LC METER RADIUS 




50 

63 

SU 

ice. 6 

10 5*7 
3 13.4 

106.2 

106.2 

113.1 

108.4 
106. C 
112.2 

107. 1 
105. 0 
115.2 

108,1 
104. 7 
115.9 

109.1 

105.5 

109.9 

109.2 
IDS. 7 
112 . 4 

109*2 

106.2 

114.2 

109.4 

106.4 

113.4 

U0.1 

107.9 

112.9 

1 10.2 
103.5 
1 13.9 

111.5 

110.6 
119. C 

112.1 
ill. 9 
120.2 

113.9 

113.5 

12C.2 

115.7 

116.2 

119.6 

117.6 

117.3 

121.0 

111.1 

110.0 

116.4 

100 

125 

16U 

113.9 

119.6 

116.7 

114. L 
119.7 
1 17.7 

112. 1 
119.2 
117. 9 

1 1 L.6 
1 17.6 
114.7 

111.7 
117.9 
1 16. 7 

112.1 

116.6 

117.7 

1 11 . 1 
123 .2 
118.7 

113,2 

121.4 

118*2 

1 14* 1 
121,4 
119.2 

115.7 
123 .1 
120.2 

l 16.9 

122.4 

121.4 

117.2 

124.7 

122.0 

117.9 

124.2 

121.1 

118.9 

122.9 

115.9 

119.1 

120.9 

118.9 

115.4 

119.5 

118.5 

115.6 

121.6 
119.4 

200 
2 50 
315 

116.2 

1X7.9 

12C.9 

118.5 
1 19.2 

120.6 

117. 5 
117.4 
119.8 

113.7 
116.9 
120. 1 

113. a 
116. 6 
115.1 

i 13.8 
116,7 
119.4 

113.3 

116.6 

118.8 

114.0 
116 .6 
120 .1 

114.7 

119.2 

12L.3 

115.8 

120.6 

122*9 

117.2 

121.7 

124.1 

1U.1 

123.0 

123.4 

118. C 
122.9 
122.1 

111. 7 
122.2 
12C.6 

117. C 
118.6 
117.9 

116.7 
116.6 
117. C 

116. 1 
119.8 
121.2 

400 
500 
6 3U 

3 2 C . 2 
12 1.7 
126.1 

121.5 

123.4 

130.0 

121. 2 
122. 4 
132. 1 

119.9 
L 22 * 4 
131.5 

1 2 0. 7 
122.2 
132.0 

120.4 
121.9 

130.5 

119.5 
121.9 

131.5 

120.4 

123.6 

133.6 

122.7 
125.6 
135. 6 

124.4 

127.2 

137.0 

126.2 

127.9 

136.8 

126.1 

128.0 

139.4 

125.4 
128.1 
140. C 

125.2 

125.1 

133.5 

120. 0 
120.9 
130.5 

118. 6 
119.6 
127.0 

123.0 

125.2 

135.3 

800 
1000 
12 50 

120.5 

119.1 

123.1 

12C.9 

12C.8 

125.6 

121.4 

120.4 
125.1 

121. C 
120.3 
125.0 

1 2 u. 9 

119.4 

124.5 

121.2 

120.2 

123.3 

122.4 
121 .4 
124.1 

124*5 

123.6 

126.5 

126.9 
126* 1 
12 a. i 

128. 9 
128.1 
129.5 

129.4 

129.2 

130.6 

13C.0 

129.2 

132.2 

13C.2 

126.4 

131.8 

127.2 

125.2 
127.8 

122.0 

121.1 

123.5 

121.1 
120.5 
123. 0 

126.5 

125.6 
128.4 

1600 

2000 

2500 

118.2 

119.9 

117.4 

119.4 

121.1 

113.6 

12C.C 

121.8 

119.1 

I 19.7 
121.6 

I I 9. 8 

115.7 

121.6 

119.4 

119.9 
121.6 

118.9 

120 . 1 
121 .1 
119. 3 

122.4 
123*4 
120 .8 

125.2 
125.9 

123. 3 

127.1 

127.6 

126.0 

128.2 
129.1 
127. 3 

1 2*1 .2 
130.4 
127*7 

129.2 
131.4 

128.3 

124.6 
126.3 
124. 1 

120.2 

121.6 

119.3 

118.5 

120.0 

117.0 

125.1 

126.4 

124.0 

3150 
40 0u 
5000 

1 17. C 
117.1 
115. G 

118.0 
1 13.3 
1 lfc.O 

118.7 

113.6 

116.2 

119.3 
LIB. B 
117.7 

118.3 
1 18.3 
116.9 

118.8 

118.3 

115.4 

119.0 
1L7 .1 
115.4 

120.5 
119 .6 

117.5 

123.2 

122.9 

12U.9 

125.8 
L24.6 
122 .9 

127.3 
125. a 
124.7 

127.3 

126.2 

124.0 

127.2 

127.4 

125.7 

123.8 

123.9 
12 J.O 

119.0 

118.9 

117. 9 

116.1 

116.4 

115.0 

123.6 

122.9 

121.1 

6300 
80 UO 
10000 

1 1 4.2 
116. 1 
113.4 

i 15.5 
1 16.6 
115.4 

115. 5 

115.8 

113.9 

115*6 

115.8 

114.9 

114.6 
114.1 
112. 6 

116.5 
115.8 
114. 7 

116 .0 
114 .8 
113.4 

115.6 

116.1 

115.1 

119.7 

120.8 
119.2 

123.2 

122.6 

121.1 

124.7 

123.8 
123.2 

12 - *2 
124.2 
123.1 

124.8 

125.8 
124.6 

123.2 

122.3 
12 1.6 

117.0 

118.5 

117.8 

113.5 

114.9 

113.2 

121.1 
120.9 
119. 8 

1250O 

16000 

20000 

112.9 

112.3 

111.4 

115.4 

114.7 

114.2 

114.0 
1 13. 5 
112. 7 

115.2 
113. 7 
113.1 

113.o 

112.5 

110.7 

115.0 
113. B 
113*1 

114.0 

113.0 
112.4 

116.0 

114.7 

114.8 

120.0 
118.7 
1 19. 3 

121 .7 
121.2 
120.9 

123.2 

122.5 

122.1 

154. C 
123.0 
122.6 

125.4 

154.2 

124.1 

U 1.9 
121.9 
15 i. 9 

115.4 

117.7 

118.1 

114.9 

114.4 

113.5 

120.4 

119.5 
119.3 

OVER Al l 

133.4 

134.9 

135.5 

135.1 

135.2 

134.5 

135.1 

137.0 

139.2 

140.8 

14 1.5 

143. C 

143.3 

138.8 

135.3 

133.5 

139.1 


POfcEft 
LEVEL 
< PWL I 


128.8 

127.7 

134.1 

133.3 

139.3 

137.1 

133.8 

137.5 

136.9 

140.7 

142.9 

153.0 

144.2 

143.3 

146.1 

142.8 

144.1 

141.7 

141.3 

140.6 

138.8 

136.8 

138.6 
137.5 

138.1 

137.2 
137.0 


156.8 
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TABLE XVI. - Continued. FAR- FIELD OVERSPEED NOISE OF 1„ 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 5° ROTOR SETTING ANGLE 
[SPL referenced to 2x10"** Pa; PWL referenced to 0.' 1 pW.] 

(c) Concluded. 115 Percent speed; fan physical speed, 2478 rpm; fundamental blade passage frequency, 619 hertz 


(c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


FktGU^NCV ANGIE f DcG 



10 

20 

30 

4 C 

50 

to 

70 

B0 

90 

100 

110 

120 

130 

140 

150 

160 




1/3-CCT4VE BAND SOUND PRESSUFc 

LEVELS 

(SPL > 

CN 30.5 METER RADUS 



50 

78.9 

7t .5 

78.7 

77.4 

78.4 

79.4 

79 .5 

79 .5 

79.7 

80.4 

60. 5 

61.8 

£2.4 

84.2 

86.0 

87.5 

63 

76.0 

76.5 

76.3 

75.3 

75.0 

75.8 

77 .0 

76.5 

76.7 

78.2 

78.8 

8C.9 

82.2 

83.8 

86.5 

07.6 

no 

63.7 

82.4 

82. 5 

85.5 

86.2 

80.2 

82.7 

84.5 

83.7 

03.2 

84.2 

69.3 

SC . 5 

9 C • 5 

89.9 

51.3 

ICO 

66.2 

84.4 

82. 4 

81.6 

82.0 

82.4 

Si .4 

8 3.5 

84.4 

86.0 

67.2 

67.5 

68 .2 

85.2 

89.4 

65.7 

125 

69.9 

90.0 

84.5 

87. 9 

88.2 

86.9 

90.5 

91.7 

9 L. 7 

93.4 

92.7 

95.0 

54.5 

93.2 

91.2 

89.8 

160 

67.0 

88.0 

88.2 

95. C 

87.0 

88.0 

89.0 

88.5 

89.5 

90.5 

91.7 

52.3 

51.4 

9C.2 

89.2 

88.8 

200 

66.5 

68.8 

37. 8 

34. C 

84. 1 

84.1 

83 .6 

6 4.3 

85.0 

86.1 

£7.5 

6 8.4 

£8.3 

81.0 

87.3 

87. C 

2 50 

68.2 

85.5 

87.7 

87.2 

86.9 

87.0 

36.9 

86.9 

39. 5 

90.9 

92. L) 

93.3 

53.2 

52.5 

83.9 

06.9 

315 

51.2 

9C.9 

90. 1 

90.4 

86.4 

89.7 

89.1 

90 .4 

91. 6 

93.2 

94.4 

53.7 

52.4 

9C.9 

aa .2 

07.3 

40J 

60.4 

91.7 

91.4 

60. i 

6C.9 

90.6 

89.7 

90.6 

92.9 

94.6 

56.4 

56.3 

55.6 

52.4 

90.2 

£8.0 

500 

61.5 

93.6 

52.6 

92. 6 

92.4 

92. L 

92. 1 

93.B 

95,8 

97.4 

58,1 

98.2 

5 8.3 

95.3 

91.1 

89.8 

6 30 

6 6.3 

IOC. 2 

102.3 

101.7 

102.2 

1U0. 7 

101.7 

103.3 

105.8 

107.2 

107.0 

1C9.6 

110.2 

102.7 

100.7 

97.2 

800 

60.7 

91.1 

61.6 

61.2 

61.1 

91.4 

92 .6 

94.7 

97. 1 

99.1 

59.6 

ICO. 2 

ICC. 4 

57.4 

92.2 

91.3 

1000 

89.3 

90.9 

90.5 

9C.4 

86.5 

90.4 

91 .6 

93.8 

96.3 

98.3 

99.4 

55.4 

58.6 

95.4 

91.3 

90.7 

125 m 

6 3.2 

95.7 

95.2 

65.1 

94.6 

93.9 

94.2 

96.6 

98.2 

99.6 

100.7 

103.3 

1G1.9 

97.9 

93.6 

93.1 

1600 

66.3 

86.5 

90. 1 

86.8 

66.8 

90.0 

90.2 

92.5 

95.3 

97.2 

98.3 

55.3 

59.2 

54.7 

90.3 

80.6 

2000 

86.9 

91.1 

91. 6 

61.6 

•91.6 

91.6 

91.1 

93.4 

95.9 

97 .6 

99.1 

100.4 

101.4 

96.3 

91.6 

90.0 

2500 

67.3 

88.5 

89.0 

86.7 

39.3 

83.8 

89.2 

90 .7 

93* 2 

95,9 

57.2 

57.6 

98.2 

94.0 

89.2 

86.9 

3150 

86.7 

87. 7 

8 3.4 

88. C 

38.0 

88.5 

88.7 

90.2 

92.9 

95.5 

57.0 

57.0 

56.9 

93.5 

88.7 

85. 8 

4000 

F 6.6 

87.8 

38. 1 

88. 3 

87. a 

87.3 

86.6 

89.1 

92.4 

94.1 

95.3 

95.7 

96.9 

93.4 

88*4 

85.9 

5UO J 

84.2 

85.2 

95.4 

86.6 

06.1 

34. 6 

84.6 

86.7 

90. 1 

92.1 

93.9 

93.2 

54.5 

50.2 

87.1 

84.2 

6300 

82.9 

84.2 

P4.2 

£4*4 

83.4 

85.2 

84.7 

84.5 

aa. 4 

9 1.9 

93.4 

53,9 

53.5 

51.9 

05.7 

62.2 

800 J 

82.2 

84.7 

83.9 

83.9 

32.2 

83.9 

32.9 

84.2 

08.9 

90.7 

91.9 

92.3 

52.5 

9C.4 

66.5 

63.0 

100OJ 

80. ,5 

82.5 

81.0 

82. C 

79.7 

81.8 

80.5 

82.2 

86.3 

88.2 

90.3 

90.2 

91.7 

86.7 

84.9 

80.3 

12600 

7 6 .f 

81.1 

79.7 

6C.9 

78.7 

80.7 

79.7 

81.7 

85. 7 

87.4 

68.9 

es.7 

51.1 

81.6 

65.1 

00.6 

16000 

76.1 

7*. 5 

77.3 

77.5 

76.3 

77.6 

76.8 

78.5 

82.5 

85.0 

86.3 

86.8 

88. C 

85.7 

01.5 

79.2 

20000 

72.5 

75.3 

73.8 

74.2 

7 L . 8 

74.2 

73.5 

7 5.9 

80. 3 

92.0 

83.2 

83.7 

85.2 

03.0 

79. L 

74.6 

C)VfcP AIL 

1C3.4 

104.9 

105.6 

105.2 

105. 3 

1 o4. 5 

105 .1 

107 .0 

109.1 

110.8 

111.4 

113.0 

113.2 

108.6 

105.2 

103.5 

CISTANCl 






SI DELI NL ; 

PERCEIVED NOISE LEVELS 






152.4 M 

7 7 .H 

87 .8 

91.0 

95.3 

67.3 

97.9 

99 .2 

101.6 

103. 9 

10 5.5 

105.7 

106.3 

105.3 

58.9 

92.6 

85.5 

304 * 8 M 

67.5 

79.1 

84. 9 

87.4 

36.6 

90.3 

91 .6 

94.2 

96. 5 

90.0 

98.1' 

58.7 

57.6 

90.8 

84.4 

77.2 
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TABLE XVI. - Continued. FAR -FIELD OVERSPEED NOISE OF X. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 5° ROTOR SETTING ANGLE 


(SPL referenced to 2xl(T^ Pa; PWL referenced to 0, 1 pW.] 


(d) 120 Percent speed; fan physical speed, 2586 rpm; fundamental blade passage frequency, 646 hertz 


(d-1) Data referred to source and normalized to 1 meter 

FHfcCMrJNCV ANGLE, DEG SIMPLE 

SOURCE 



10 

t 0 

3J 

4 C 

50 

60 

70 

30 

90 

100 

110 

12C 

13C 

140 

150 

16C 

( SPLI 




1/3-3CTAVL BAND 5QUN0 PRESSURE 

LEVELS <SPL> CN 

1.0 MfcTfck RADIUS 




5J 

1CB.9 

112*6 

111. 1 

112.5 

llu.9 

113.6 

113 .2 

110.7 

110.7 

109.9 

111*7 

114.7 

114. 2 

116.2 

116.7 

119.1 

113.4 

43 

1C5.1 

toe. 9 

104.3 

105.3 

105.9 

106.3 

107.1 

107.1 

107. 1 

103.1 

109.1 

110.8 

112.9 

115.1 

116.4 

118.6 

no. B 

4J 

1 14.9 

116.) 

114.6 

110. 6 

1C5.1 

107.3 

L10.6 

110*9 

111*6 

113.8 

1 15.8 

1 16.0 

116.5 

115.6 

118.7 

120.6 

115* 0 

100 

115.2 

115.5 

114.7 

112.9 

112.4 

113.4 

112.5 

113.5 

114.4 

116.2 

1J7.5 

1 17.0 

116.5 

115.9 

119.5 

119.6 

116.3 

12-5 

119.9 

122.5 

122.9 

123,5 

119.9 

116.7 

119.4 

12 L. 4 

120.7 

122.4 

123.2 

124.5 

125.5 

125.4 

121.2 

120.1 

122.2 

16 J 

1 19.2 

12C.S 

119.1 

1 17.2 

118.1 

119.7 

120.2 

119.7 

12U.7 

122.1 

122*6 

124.8 

152.6 

121*7 

120.6 

119. C 

121.2 

2CJ 

12 0*6 

121.9 

119.5 

1 16. 5 

116.3 

116.6 

115 .9 

117 .4 

116.6 

118.3 

LIS. 8 

12C.9 

120.5 

115.4 

118.4 
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118. 7 

2 50 

12C.4 

122.2 

121.7 

121* 1 

119.1 

118.4 

U8 .7 

119.4 

121*4 

122.6 

124.1 

125.5 

124.4 

124.4 

119.6 

118.1 

122.1 

315 

122.3 

121.9 

121*1 

12 1.1 

120. 6 

121.3 

121.6 

122.3 

123.6 

124.1 

125.1 

155.0 

124.1 

122*3 

119. 4 

1 13*6 

122.9 

40) 

1 2 2 .0 

122.1 

122.5 

121.1 

121.6 

122.3 

122 .1 

123.1 

125.5 

126.5 

128.0 

128.4 

127 .8 

125.6 

121*1 

120. C 
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SJJ 
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123.1 

122.8 

123.3 

12 2.6 
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123 .8 
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1 26. S 
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126.6 

122.1 

120.9 
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4 30 
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128.8 

131.0 

12P.6 

1 3 C. 7 

130.7 

131 .8 

134.3 

137 . 2 

135.8 

136.3 

141.1 

136. £ 
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132.8 

127.4 

135.4 

B0J 

121 .9 

122.4 

122.5 

122.4 

122.9 

123.2 

125.4 

126.9 

129. 7 

131.0 

130.9 

132.3 

131.7 

12S.7 

124.4 

122.6 

128*6 

iJJu 

119. 9 

121.4 

121.6 

121.7 

121.1 

122.7 

123 .7 
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123. 2 

129.6 

130.6 

131.0 

130*6 

127.6 

122.9 

121.8 
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I25j 
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125.5 
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127 .2 
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130. 7 
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132.7 
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135.5 
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1 13.3 

119.9 

120.6 

l2C.fi 
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122 .4 

124.4 

127.3 
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129*9 

131.0 

131.3 

126 .B 

122*1 

120.0 

126*9 

2)00 

12C .3 

121.8 

122.3 

122.7 

122.3 

122.5 

123 .2 

125.2 

128.8 

129.0 

130.7 

131.9 

132.3 

128.0 

123.2 

121.4 

127.9 

250j< 

117.9 

1 19.4 

119.9 

121 .2 

12 C. 6 

12u.4 

121.1 

122. t 

125.4 

127.2 
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129.7 
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125*9 

121*1 

119.0 

125*8 

3 1 5u 

117.5 

tie. 9 

115.5 

1 19.9 

119.4 

120.5 

121.0 

122.0 

125.0 

127.2 

129.0 

125.7 

129.4 

126*2 

120.7 

117*8 

125*5 

400 J 

117.2 

1 18.5 

119.4 

120.2 

115.5 

119.3 

119.3 

121 .7 

124.7 

125.9 

127.9 

128.7 

129.9 

126*0 

120*9 

117.8 

124*9 

5 00U 

115*7 

116.7 

117.0 

118. C 

117. 7 

Ufa. 7 

117.6 

119.4 

122.9 

124.4 

127.2 

126 .7 

i2e.o 

124*1 

119.7 

117.2 

123*3 

63CD 

1 15. C 

lie. 4 

116.4 

117.2 

115.7 

118.0 

113.2 

113. J 

121.9 

124.9 

126.9 

128.1 

127*4 

125.7 

119.2 

115.7 

1Z3.4 

fiO^j 

1 15.7 

1 17.2 

1L4. 7 

1X7. 7 

115.** 

117.4 

117.4 

118.2 

123. 1 

124*2 

126*4 

126.9 

126.9 

125.2 

120.7 

117*0 

123.4 

1J00J 

11 'i . 3 

115.6 

113, L 

116. 4 

1 l3. 6 

116.0 

115.fi 

117.4 

121.4 

122.8 

125.6 

126 *0 

127.6 

124.6 

115. B 

115.6 

122^3 

12500 

112.9 

115.9 

114. 1 

116. 7 

114*2 

116*5 

116*5 

117.9 

122.0 

123.2 

125.9 

126.5 

126*4 

124*9 

121*2 

117.2 

122.8 

16J Uu 

U7*» 

l 15. J 

1 W* 1 

LL5.0 

113. 5 

115.3 

115.5 

116 .5 

12j.fi 

122 .5 

125.0 

125.3 

126.6 

124*0 

119*5 

116*4 

121*6 

2000 J 

112.1 

114.3 

113.2 

i 14. C 

111.6 

114*3 

1 14 .5 

116.5 

121*3 

122.7 

123.8 

155.5 

126.3 

124.2 

120*2 

115*6 

121*4 

nvt t *l i. 

134. t 

135.4 

135.9 

L 35. 3 

135.4 

135.6 

135 .6 

138.2 

141.1 

141.4 

14 2.6 

144.8 

143*7 

141*0 

137.2 

134.5 

140*3 


POWER 
LEVEL 
t PWL I 


131*1 

128*5 

132*7 

134.0 
139*9 
136.9 

136*4 

139.8 
14C.6 

142.6 

143.8 

153.1 

146.3 
145. L 

146.0 

144*6 

145*6 

143.5 

143.2 

142.6 

141.0 

141*1 

141*1 

140.0 

140*5 

139*3 

139.1 

158.1 
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TABLE XVI. - Concluded. FAR- FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 5° ROTOR SETTING ANGLE 
[SPL referenced to 2xi(T 5 Pa; PWL referenced to 0. 1 pW.] 


(d) Concluded. 120 Percent speed; fan physical speed, 2586 rpm; fundamental blade passage frequency, 646 hertz 
(d-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


FKF.CUJNCV 

10 

20 

3 0 

4C 

50 

60 

70 

ANGLE » DEC 
80 90 

100 

no 
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13C 

140 

150 

160 

Sj 

75.2 

02.4 

1/3-nCTAVt BAND SOUND PRESSURE 
81.4 83.2 81.2 83.9 83 .5 01 .0 
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01.0 

(SPL I 
80 .2 

CN 30. S M £T £R MOILS 
82.0 £5.C £4.5 ££.5 

87.0 

89.4 

6 3 

75.4 

77.2 

76.6 

75* fc 

76.2 

76.6 

77 .4 

77.4 

77.4 

78.4 
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01.1 

03.2 

8£.4 

86.7 

88.9 

80 

85.2 

86.6 

£4.5 

8C » 5 

79.4 

77.6 

80 .9 

81.2 

01.9 

84* 1 

86.1 

86.3 

67.2 

8 5.9 

89.0 

50.9 

LOli 

£5.5 

85.3 

85. C 

83.2 

82.7 
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82 .8 

83.8 

04.7 

06.5 

€7.8 

£8.1 

£0.5 

5C.2 

85.0 

89.5 
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sj.2 

42. a 

93 . 2 

93.8 

90.2 

87.0 

89.7 

91.7 

91.0 

92.7 

93.5 

54.8 

55.0 
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90.4 
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90.0 
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88.6 
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2 50 

5C.7 
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92.0 

91,4 
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88.7 

89.0 
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92.9 

94.4 

55.8 

54.7 
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09.9 
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315 
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91. 1 

91,6 

91.9 

92.6 

93.9 
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55.4 
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54.4 
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*00 
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92.7 
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58.2 

5 € * 6 
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500 
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93.0 
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93.0 
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63 j 
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10 6.0 
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5C.I 
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57.8 

93.1 
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12 50 

54.3 
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95.6 

95.5 

97 .3 

97.5 
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1C5.3 
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93.5 

16 Jij 
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91.4 

92.5 
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1C1.1 
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90.1 
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50.3 

91.8 
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92.5 
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1C2.3 
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91.4 

2500 

87. P 

89.3 

89.8 

51.1 

5C.5 

90.3 

’ 91.0 

92.3 

95.3 

97.1 

99.1 

99.6 

100.3 

55.8 

91.0 

88.9 

3150 

87.2 

88.6 

89.2 

84.6 

89.1 

90.2 

90.7 

91.7 

94.7 

96.9 

98.7 

95.4 

55.1 

55.9 

90.4 

87.5 

4000 

8 c . 7 

RP.O 

83. 9 

89.7 

89.0 

88.8 

88.0 

91.2 

94. 2 

95.4 

57.4 

56.2 

59.4 

95.5 

90.4 

87.3 

5000 

84.9 

85.9 

86.2 

88.2 

8 6.9 

85.9 

85 .8 

80.6 

92. 1 

93.6 

56.4 

55.9 

97.2 

93.3 

68.9 

06.4 

6300 

8 3.7 

85.1 

65.1 

85.9 

84.5 

86. 7 

36 .9 
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90.6 

93.6 

55. € 
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56.1 

54.4 

87.9 

84.4 
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P: .ft 

85.3 

R4.8 

85. 3 

83.5 

05.5 

05 .5 
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92,3 

94. 5 

95.0 

96.5 

93.3 

08.7 

85.1 

lOUOo 

61.4 

32.7 

02.2 

83. 5 

80.7 

83.7 

82.9 

84.5 

88.5 

89 .9 

92.7 

53.1 

54.7 

51.7 

86.9 

82.7 
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81.6 

80.4 

82.4 

79.9 
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83.6 
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88.9 
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54.1 
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79.1 
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77.6 
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84.9 

86.6 
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01 STANC P 
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86.3 

78.2 



TABLE XVII. - FAR- FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF 

NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2x10"^ Pa; PWL referenced to 0. 1 pW.3 
(a) 100 Percent speed; fan physical speed, 2164 rpm; fundamental blade passage frequency, 541 hertz 


(a-1) Data referred to source and normalized to 1 meter 

FH-QUrf-NCY ANGLE* DtG SIMPLE 

SOURCE 
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120 .8 
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40 J 
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POWER 
LEVEL 
4 PWL I 


125*7 

126*0 

126.3 

130.4 
132*4 

133.1 

13C-7 

133.5 

136.6 

137.5 

146.1 

141.5 

140.7 

143.3 

140.8 

141.3 

139.5 

136.0 

137.6 

136.9 

135.3 

135.2 

135.3 

134.2 

134.6 

133.3 

133.0 

152.5 
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TABLE XVII. - Continued. FAR- FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2xl(T 5 Pa; PWL referenced to 0. 1 pW.] 

(a) Concluded. 100 Percent speed; fan physical speed, 2164 rpm; fundamental blade passage frequency, 541 hertz 
(a-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE XVn. - Continued. FAR- FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2xl0' 5 Pa; PWL referenced to 0. 1 pW.] 


(b) 110 Percent speed; fan physical speed, 2380 rpm; fundamental blade passage frequency, 595 hertz 
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(b‘l) Data referred to source and normalized to 1 meter 
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TABLE XVII. - Continued. FAR- FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 

TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 

[SPL referenced to 2xl<T 5 Pa; PWL referenced to 0. 1 pW] 

(b) Concluded. 110 Percent speed; fan physical speed, 2380 rpm; fundamental blade passage frequency, 595 hertz 

(b-2) Data adjusted to standard day 15° C and 70 percent relative humidity 
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89.5 

9 L « 5 

94.7 

5b. 2 

56.5 
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89.9 

52.2 

88.2 

64.0 

79.5 


?■:.£ 

81. J 

7).8 

82.1 

K.6 

ii\J . 4 

79.1 

81.1 

84. L 

86.3 

88.1 

85.1 

5C.S 
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87.9 
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TABLE XVH. - Continued. FAR- FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2xl0' 5 p a ; PWL referenced to 0. 1 pW] 

(c) 115 Percent speed; fin physical speed, 2488 rpm; fundamental blade passage frequency, 622 hertz 
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(c-1) Data referred to source and norm lized to 1 meter 
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L2*».2 123.? L21.5 122.2 
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107.5 
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112 .7 
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115.2 
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116.5 
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123 .9 

125 .9 
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L24.9 
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L23 .0 
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127. U 

129 .0 

121 .0 
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121 .fi 
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12 L .6 
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123.4 

117.5 
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11H .1 
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1 L9 . 6 
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110.0 111.8 113.5 115.9 
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123.0 122.9 122.1 122.6 
123.0 124. A 1*3.5 121.7 

115.2 120.3 121. C 12C.C 

123.0 124.6 124.9 123.5 

125.0 125.1 124.2 122.8 

128.3 1*5.1 128.7 126. C 

123.9 125.0 125.7 125.7 

136.4 136.2 139.5 131.9 

131. C 131. 1 132. C 128.6 
130.fi 131.1 131.5 127.0 

132.2 134.3 133.2 125.0 

129.9 131.7 132.3 126.4 

130.8 131.2 122. 6 127.0 

128.9 125.8 13 J .5 125. U 

128.6 125.4 125.6 125.3 

127.3 128.4 130. C 125.3 
126.2 126.5 128.5 123.0 

126.8 1*7.8 128 ,C 125.1 

126.2 126.8 129.1 124.7 

125.2 125.9 126.2 124.0 

125-2 126.1 120.5 122.7 
12J.9 124.4 125.5 122.4 

122.9 1*3.8 125.6 122.9 

.5 142.2 144.6 135.6 


116.7 

U9.1 

111.9 

117.5 

119.6 

111.6 

12G.9 

122.1 

116.2 

12C , 2 

120.4 

116.4 

121.8 

1 19. 3 

121.6 

122.3 

119.7 

121.3 

1 18.9 

118. 4 

116.6 

120.0 

119.1 

121. 7 

119.8 

116.7 

123. C 

121.2 

120.6 

125.5 

121,7 

121.2 

126.6 

127,6 

125.0 

135. 7 

123.6 

122.2 

128.3 

122.8 

122.2 

127. 6 

125.0 

123.7 

129. 9 

122.4 

120. 7 

127.3 

123.3 

121.5 

127.7 

120.9 

119. C 

125.8 

120.3 

118.0 

125.3 

120.6 

117.7 

124.7 

1 19.9 

116.9 

123. 1 

1 19. C 

115.6 

123.4 

120. 6 

116.8 

123.3 

119.7 

115.1 

122.2 

120.7 

116.7 

122.4 

118.6 

1 15.5 

120.7 

113.8 

114.2 

120.3 

135.8 

134.3 

140.4 


POkEft 
LEVEL 
t PWL J 


129.6 

129.3 
133.9 

134.1 

139.3 

139.0 

136.3 

139.4 

140.7 

143.2 

144.3 

153.4 

146.0 

145.3 
147,6 

145.0 

145.4 

143.5 

143.0 

142.4 

140.8 

141.1 

141.0 

139.9 

140.1 

138.4 
138.0 


139,3 14L.6 142 .9 147 


158.1 
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TABLE XVn. - Continued. FAR-HELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CON HGURATION WITH 
TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2x10' 5 Pa; PWL referenced to 0. 1 pW.3 
(c) Concluded. 115 Percent speed; fan physical speed, 2488 rpm; fundamental blade passage frequency, 622 hertz 
(c-2) Data adjusted to standard day 15° C and 70 percent relative humidity 
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E7.4 
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R7.7 
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7ft. ft 
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76.8 

83.6 

79.8 
77. u 

64.9 

80.3 
77.5 
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79.7 
77 .8 

93.7 

79.7 

77.2 
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84, 1 

80.2 
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£0.8 
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83.4 

81.9 

02.1 

86.3 
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£3.0 
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87.0 
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91.2 
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89.9 
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1 2 r > 
lftd 

£ 7. ft 
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52.0 
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95,1 
93 .0 
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91.0 
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92.7 
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90.9 
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87.2 

88.3 

33.0 

93 .1 
39.0 

8 3.6 
88.7 

09 .5 

04.1 
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92. 1 

86 .0 

91.9 

91.6 

£7.3 

94.2 

53. 3 

81.6 

93.2 

94.7 

88.8 

52.4 
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5 C . 3 
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92.0 

5C.5 

92. L 
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89.6 
90.0 
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2 5J 
31ft 

SI. 3 
52.5 
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S3. 5 
9 3.7 
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91.2 
91.8 

92.3 

Oft. ft 
91.2 
92.5 

66. 8 
9o.2 
91. 1 

86 . 0 
89.2 
91 . 5 

35.5 
83 . 8 
91 .8 

06.5 

8 3.7 

9 3 .0 

36.8 
90.2 
93. 5 

87.5 
9 L .8 

94.5 
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93.3 

95.3 

90.6 

94.9 
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51.2 
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54 . 5 

SC .3 

53. 0 

92.1 

£9.2 

90.3 
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88.7 

09.4 

89.0 
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6:3 0 
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4 7.1' 

93. 7 
93. 6 
10J. i 

93.4 
9 1.4 

97.3 

92.7 

93.7 
L 00 . 3 

92.2 

93.4 

96.4 

91. 9 
92. 7 
9 9. * 

92 . J 
94.1 
101 .4 

93 .9 
qf».L 
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95.2 
93. 1 
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9o.9 

99.2 

109.9 

S0.5 
99. 1 
106.6 

99.3 
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1C6.4 

98.9 
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95.9 
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91.4 
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52.2 
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94.9 
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9 7 .6 
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98.2 
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c ] -ft 
89. L 

51.7 

93.0 

92.9 

9 L. ft 
93. 1 
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91.9 
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91.9 

93.0 
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88.9 

3Lftu 
5u J J 

f 7 .3 
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53. C 

56.1 

97.1 

55.3 

92 . B 
52.0 

91. L 

£7.7 
88. 6 
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7 1.5 
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79.7 
7ft. 8 
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84.0 

86.4 

82.4 
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TABLE XVII. - Continued. FAB- FIELD OVEHSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2xl0" 5 Pa; PWL referenced to 0. 1 pW.] 


(d) 120 Percent speed; fan physical speed, 2596 rpm; fundamental blade passage frequency, 649 hertz 
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(d-1) Data referred to source and normalized to 1 meter 
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107.9 
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123.0 
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TABLE XVH. - Concluded. FAR- FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 
TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2xl0~ 5 Pa; PWL referenced to 0. 1 pW.] 


(d) Concluded. 120 Percent speed; fan physical speed, 2596 rpm; fundamental blade passage frequency, 649 hertz 
(d-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE XVIII, - FAR- FIE ID OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT 
OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 


[SPL referenced to 2x10 5 Pa; PWL referenced to 0. 1 pwj 


(a) 100 Percent speed; fan physical speed, 2164 rpm; fundamental blade passage frequency, 541 hertz 


(a -I) Data referred to source and normalized to 1 meter 
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TABLE XVIH. - Continued. FAR-FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION 
WITH 92 PERCENT OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2xl0 -5 Pa; PWL referenced to 0. 1 pW.] 

(a) Concluded. 100 Percent speed; fan physical speed, 2164 rpm; fundamental blade passage frequency, 541 hertz 


(a-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE XVm. - Continued. FAR- FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT 

OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
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[SPL referenced to 2x10“ 5 Pa; PWL referenced to 0. 1 pW.] 

(b) 110 Percent speed; fan physical speed, 2380 rpm; fundamental blade passage frequency, 595 hertz 

(b-1) Data referred to source and normalized to 1 meter 
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TABLE xvm. - Continued. FAR-FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION 
WITH 92 PERCENT OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
03PL referenced to 2x10'® Pa; PWL referenced to 0. 1 pWj 
(b) Concluded. 110 Percent speed; fan physical speed, 2380 rpm; fundamental blade passage frequency, 595 hertz 
(b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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88.9 

87.7 

86.0 

89.9 

89.7 

87.5 

93,4 

92.2 

90.0 

96.4 
94.2 

93.5 

54.7 

94.0 

51.3 

54 .4 
54.2 
52. C 

5C.9 

5C.7 

88.0 

86.9 

06.2 

85.5 

€4.4 
84.2 
02. 5 

6300 
8u JO 
LOuOO 

£7.8 

£3.2 

86.5 

R5 .3 
H9.7 
88. 0 

88. 3 
88. fl 
86. C 

87. 5 
37.3 
85. 5 

87.9 

85.8 

84.0 

87.8 

85.8 
84,5 

85.3 

83.3 
81.5 

83.8 

83.8 

82.0 

86.3 
87. 2 
85. 0 

89.8 

08.8 
87.0 

93.3 

92.3 
90.5 

92.2 

90-6 

88-9 

5C.3 

90.3 

88.5 

86.0 
07.3 
86 .0 

03.0 
84.2 

83.0 

80.3 

01.3 
78.6 

12500 

16000 

20000 

£4.5 

81.0 

76.3 

86.4 

83.0 

80.3 

8 3.5 
80. 5 
7^.3 

84.4 
80. G 
76.8 

€2.9 

79.5 

75.8 

82.4 

78.5 
74, B 

3U.4 
77.0 
73 .3 

80 .9 
77.0 
74.3 

83.9 

79.5 

78,3 

85.9 

83.0 

79.8 

88. 4 
86.0 
02.3 

87.9 

85.0 

82.4 

68.4 

84.5 
8 1.0 

85.4 

82.0 

6C.3 

02.9 

79.5 

76.3 

78.6 

75.8 

72.1 

nvf-p \ti 

JC5.8 

105.2 

1G3. 7 

IC6.7 

107. 3 

lu6 . 1 

106.1 

107.9 

108.2 

109.7 

111.1 

ICS. 7 

1 1C.C 

106*5 

104.3 

102.4 

CI STANC E 






SiDtLI Nil 

PdPCtlViO NGISc LEVELS 






152,4 M 
304. e M 

79.7 

69.5 

92. U 
83.3 

95.5 
87. 7 

96.5 

88.3 

99.2 

91.4 

99.3 

91.7 

LOO .0 
92 ,5 

101.9 

94.6 

102.7 

95.3 

104 .2 
96.8 

105.3 

97.7 

103.0 

95.3 

1C2.C 

54.2 

96.6 

06.6 

91.6 

83.4 

84.8 

76.1 



TABLE XVm. - Continued. PAR- FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT 

OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2x10"^ Pa; PWL referenced to 0. 1 pW.3 


(c) 115 Percent speed; fan physical speed, 2488 rpm; fundamental blade passage frequency, 622 hertz 


(c-1) Data referred to source and normalized to 1 meter 

fPtCU = NCV ANOUr, OcG 



10 

2C 

30 

4 C 

50 

60 

70 

80 

90 

100 

no 

1 2C 

13C 

1-40 

15C 

160 





1/3-nC.TAVt BAND SOUND PRfcSSlIPi 

LEVELS <SPLI CM 

1 .0 METER RAC IUS 



50 

63 

R0 

1 10. 1 
ICR . 1 
117.7 

IC7.1 

105. 6 

117.7 

109.1 
107.6 
116. 7 

1C8.1 

106.6 

117.2 

ice. 6 
106.6 
112. 7 

107.6 
1 j8. 1 

111.7 

110.1 

109.1 

116.2 

110.6 

109.1 

114.7 

1^. 6 

109. 1 
112. 2 

112.6 

110.1 

113.2 

1 12.6 
111.6 
115.7 

1 14.4 
1 12 o9 
116*9 

113.6 

115.6 

ue . 2 

116.1 

117.1 

121.7 

118.1 

120.1 

121,7 

119*5 

121.0 

123.5 

100 

125 

160 

114.7 

120.1 

119.1 

114.7 

121.1 

Ufl.e 

112.7 
lift. 6 
117.6 

111.7 

117.1 

116.1 

111.7 
118.6 
115. 6 

Hi. 7 
117.1 
117.1 

112.2 

118.6 

116.6 

113.7 

117.6 

119.1 

115,2 
110. 1 
119.6 

115.2 
120 .6 
117.6 

117.7 

12U.6 

120.1 

118.5 
12 I o 4 
120-4 

115.7 

123.6 

118.6 

12C.7 

12C.1 

115.1 

121.7 

120.6 

115.1 

121.1 

119.5 

120.0 

200 
2 5u 
315 

120.2 

122.7 

123.2 

120.2 

123.7 

124.2 

117.2 
1 L ft. 7 
120. 7 

115.7 
121.2 
120. 2 

11*. 7 
11 3. 7 
118.7 

114. 2 
118.7 
118. 7 

113 .7 
119.2 
119.2 

114.2 

117.7 

113.7 

115.2 
1 13. 2 
119.7 

116.2 

119.7 

121.2 

lie. 7 

123.2 

123.2 

115.9 
1 24 .5 
122,0 

1 15.2 

122.2 
122.1 

1 15.2 
121.2 
121.7 

115.2 

119.7 

115.2 

118.1 

119.6 

116.6 

400 

5Ju 

633 

123.7 

123.7 

130.8 

1 2t .2 
124.7 
133.3 

125.2 
1 2 ft .7 
129. 8 

123. 7 

124.7 

132.8 

122. 7 
122.2 
131.8 

121.2 

121.2 

130.3 

120.2 
121 .7 
126.3 

12 1.7 
122.2 
131.3 

122. 2 

123.7 

134.8 

124.7 
125.2 
135, R 

126.7 

125.7 
L34.3 

127.0 
126.9 

136.0 

124.2 
126.7 

138.3 

124.2 

124.2 

132.8 

12 1.2 
121.7 
132.3 

122. L 
120.6 
123.6 

HOu 
lLOU 
12 5u 

ill ,n 
122.4 
1 2 R4 5 

1 24 
124 .9 
13 1.5 

12 i .3 
12 1.9 
L3C.5 

125. i 
124.5 
L31.5 

122.0 

122.9 

128.5 

122.8 

121.9 

126.5 

124 .8 
123.9 
128.0 

125.8 

125.4 

129.5 

127 .8 

126.9 
128,5 

128 ,8 

128.4 

130.5 

129. 3 
129.9 
133.0 

125. C 
129.6 
133.2 

128.8 
126.4 
132, C 

126 .8 
125 .4 
127.5 

122.0 

121.9 

126.5 

121.1 

121.2 

124.4 

1600 

20ti.i 

Ml .5 
1 2 . 7 
1 It .5 

L 24.0 
126.2 
124.5 

124.0 

126.7 

123.5 

125. C 
127.7 
125.5 

L23.5 

126.2 

124.0 

122. u 
124.2 
121.5 

122 ,0 
124.2 
121 .5 

123.5 
124.2 
121 .5 

126.0 
123. 7 
124.5 

126.0 

127.7 

125.5 

123.0 
129.2 

127.0 

128.3 
130.0 

127.3 

128. C 
130.2 
127. C 

123.5 
124.7 

122.5 

121.0 
121. 7 
119.5 

118.9 

120.6 

117.4 

3t5o 
40UJ 
50 Ou 

121.2 
12 1.7 
119. 8 

123.3 
123.2 
1 2 1 . fl 

123. 2 
122.7 
L20. 8 

124. l 

124.7 

123.8 

122.0 

122,2 

121.3 

121.3 
12J.2 

118.3 

121 .3 
119,7 
1 18 .3 

120.3 

120.7 

110.8 

123.3 

123. 2 

121.3 

124.8 

123.7 

122.3 

126.3 

125.2 

124.8 

126.6 

126.0 

123.6 

126.3 

125.2 

124.3 

122.3 

122.2 

12C.3 

117.8 

118.2 

117.3 

116.2 

116.2 

115.8 

6300 

ROud 

10003 

1 18.6 
12U.2 
118.9 

121. 1 
121.7 
120.4 

119.6 
1 2 J. 2 
113, 9 

121.6 
1 2<j. 7 
119.9 

119.1 

118.1 
116.4 

119. 1 
118. 7 
117.4 

HR. 6 
117.1 
116.4 

117.1 

117.2 
116.9 

120.6 

121.2 

119.9 

122.1 
121.2 
120 .9 

125.1 

124.2 
123.4 

124.5 

123.5 
122.9 

122.1 
123.7 
1 22.? 

12 1.6 
121.7 
120.4 

116.1 

117.2 

117.5 

114.1 

114.7 

113.6 

12500 

16000 

20000 

118.7 
117.3 

116.7 

120.8 
119.6 
1 19.2 

111. 2 
116. ft 

1 16. 2 

I 1 c. 7 
Ufl.3 

II 7.2 

116. 8 
115.8 
113.7 

117.7 
115.3 
114. 7 

1 16 . 2 
115 .3 
114.2 

117.3 

115.8 

115.7 

120.8 
118, 8 
1 19. 2 

120.7 

119.3 

119.2 

123. R 
122.3 
12 1.2 

123.7 
122.3 

121.8 

123.8 

121.8 
121.7 

12C.6 

12C.9 

115.7 

118.3 

116.8 

115.7 

115.0 

114.1 
112.5 

OVERALL 

127. C 

139.0 

137.4 

138. 8 

136.9 

135.6 

135.6 

136.8 

139. i 

140.1 

141.0 

141.6 

142. C 

138.5 

136.5 

134.8 


SIPPLE PGfcER 
SOURCE LEVEL 
(SPLI (PWU 


112 ,8 130*6 

113.2 131.0 

117.2 134.9 

116.9 134.6 

119.8 137.6 
118.6 136.3 

117.3 135.0 

120.9 138.6 

120.9 138.6 

124.0 141.7 

124.2 141.9 

133.8 151.5 

126.7 144.4 

126.5 144.2 

130.2 147.9 

12 5.4 143.1 

12 7.2 144.9 

124.5 142.2 

123.8 L41.5 

123. 1 140.8 

121.8 139.5 

121.3 139.0 

121.0 138.7 

120.2 137.9 

120.6 136.3 

119.2 .136.9 

118.6 136.3 

139.0 


156.7 
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TABLE XVHI. - Continued. FAR- FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION 
WITH 92 PERCENT OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 


[SPL referenced to 2xl0” 5 Pa; PWL referenced to 0. 1 pW.] 


(c) Concluded. 115 Percent speed; fan physical speed, 2488 rpm; fundamental blade passage frequency, 622 hertz 
(c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


FPfc CU:iNC v 

1G 

20 

JO 

4 C 

50 

60 

70 

DgG 

80 90 

100 

110 

120 

1 2 C 

140 

150 

160 




1 / 3— CC T A V fc 8A6U SC LIND PRtSSIIFi: 

LfcVfclS 

(SPL) 

CN 2C.5 MtTLfc RAD ILS 



50 

63 

8J 

fc<J *4 
70.4 
68.0 

77 .4 
79.9 
6ft .0 

79.4 
77.9 
67. C 

76.4 

76.9 

87.5 

78.9 

76.9 
03.0 

77.9 

78.4 

82.0 

80 .4 

79.4 

85 .5 

80.9 
79.4 
8 5 . J 

79.9 

79.4' 

82.5 

82.9 
80 .4 
63.5 

62.9 

81.9 
86.0 

04.7 

83.2 

87.2 

63.5 

85.5 

86.5 

06.4 

87.4 

5 2.0 

88.4 

90.4 
52.0 

€5.8 
91. 3 
53.8 

1 Ov 
1*5 
160 

6 5.0 
50 .4 
65.4 

56.0 

91.4 

88.9 

63. C 

88.9 

67.9 

62.0 

37.4 

86.4 

82.0 

08.9 

85.9 

84.0 

07.4 

87.4 

B2 . 5 
83.5 
86 ,9 

84.0 

87.9 

39.4 

85. 5 
88.4 
89.9 

85.5 

90.9 

67.9 

i 6.0 
90.9 
50.4 

66.8 

91.7 

50.7 

SC .c 

93.5 

80.5 

51.0 

90. 4 

65.4 

52. C 
90.9 
85.4 

91.4 

89.0 

90.3 

200 
2 50 
31* 

Sc. 5 
53.0 
43.5 

5C . 5 
94 .0 
94.5 

87.5 
99.0 
91. C 

86. L 

51.5 

50.5 

85. u 
09. u 
89.0 

64.5 

89.0 

69.0 

84.0 
89 .5 
B9 .5 

64 .5 
8 8 .0 
89.0 

85.5 

88.5 
90.0 

86.5 
90.0 

91.5 

09.0 

53.5 

53.5 

50.2 
54.8 

52.3 

85.5 

52.5 
S3 • C 

85.5 

51.5 
92.0 

89.5 
90.0 
85. 5 

80.4 
89.9 

88.5 

40J 
500 
A 30 

43.5 
53.9 
101 .0 

56.4 

54.9 

1G3.5 

55.4 
93. 9 
LOO ♦ o 

93.9 
54. 9 
l 03. ^ 

92.9 
52.4 
L J2 . 0 

9 L . 4 
91.4 
1 GO • 5 

90 .4 
91 .9 

98.5 

9 1.9 
92.4 
101.5 

92,4 

93.9 

105-0 

94.9 
95.4 
10 6.0 

5’6 • 9 
55.9 
104.5 

57.2 

97.1 

106.2 

54 . <i 
56.5 
1C0.5 

54.4 

54.4 

1C4.0 

9 1.4 
91.9 
102.5 

52.3 

90.8 

90.8 

800 
loco 
12 50 

53. C 
52.5 
5 H . 6 

95. C 
95*0 
10 1.6 

94. 0 
94. 0 
loo. 6 

55. 5 
95. 0 
101, 6 

93. u 
53.0 
5 8. 6 

93.0 

92.0 
96.6 

95 .0 

94 . 1 

98 . 1 

96.0 
95 ,6 
99.6 

98.0 

97. 1 

96.6 

99.0 
93.6 
10 0 .6 

99.5 
ICO. I 
103.1 

55.2 

99.7 

1G3.3 

55. C 
58.6 
1C2.1 

S7.0 

55.6 

57.6 

93.0 

92.0 
96.6 

51. 3 

91.4 

94.5 

1600 
20 JJ 
2500 

52.6 

54.7 
52.4 

54.1 

96.2 
54. h 

9 4. 1 
So. 7 
93.4 

55. 1 
47. 7 
55,4 

^ 53. 6 
46.2 
93.9 

92. L 
94.2 
91.4 

92.1 

94.2 
91.4 

9 3 .6 
94.2 
9 1.4 

96. 1 
98. 7 
94.4 

96.1 
97.7 
9 5.4 

58.1 

99.2 
56.9 

58.5 

100.0 

57.2 

58.1 
ICO. 2 
56. S 

52.6 
5 * ♦ 7 
92.4 

51.1 

51.7 

85.4 

89. C 
90.6 
07.3 

31 5*i 
<►000 
SgGO 

51.0 
51.2 

60.0 

93.5 
92.7 
91. U 

93.0 

92,2 

5J.0 

94. C 
94.2 
93. C 

52.5 

91.7 

9 0 ♦' 5 

9 1 • C 
89.7 
87.5 

41.0 

39.2 

37.5 

90.0 

90.2 

a e .o 

93.0 
92.7 

91.0 

94.5 
93.2 

91.5 

56. 5 
94.7 
94.0 

56.3 

95.5 

92.8 

56. C 
54.7 
53.5 

9 2.0 
51.7 
85.5 

87.5 
07.7 

86.5 

85.5 

05.7 

85.0 

630u 
80 00 
10000 

67.3 
60.2 
6 6.0 

85 .H 
8 5.8 
87 .5 

83. 3 
88. 3 

86.0 

90. a 
0 8.8 
87. C 

87. 9 
36.2 
33.5 

87.0 
36.3 
84. 5 

87 .3 
65.2 
83.5 

85,3 

R5.3 

84.0 

89. 3 

69.3 
87.0 

90. 6 
89.3 
38.0 

93.0 

92.3 

90.5 

53.2 

51,6 

50.0 

SC. 8 
51.7 

SC * c 

50.3 

85.6 

67.5 

84.6 

85.2 

84.6 

82.8 
82.8 
80. 7 

12500 

160OO 

20000 

04.4 
8 1.1 
77. B 

66.5 
82 .0 
8C.3 

83.9 

8 j • 6 

77.3 

85.4 

02.1 

70.3 

82. 5 
75. 6 
74. H 

83.4 
79, 1 
75.0 

8L.9 
79 .1 
75 .3 

8 3.0 
79.6 
7 6.8 

86. 5 
82.6 
80. 2 

86.4 
33. L 
80.3 

89.5 

86.1 

82.3 

85.4 

86.1 

02.9 

05.5 

65.6 
€2.6 

66.5 
84.7 
8 C . 8 

84.0 

80.6 

76.8 

80.7 

77.9 

73.6 

OVL^ALl 

1C6.5 

1C5.0 

107.3 

10 6, 7 

4. 06. 9 

105.5 

105 .5 

106.8 

109. 1 

110.1 

110.9 

ill. 5 

111*5 

ice. 4 

106.6 

104.9 

DISTANCE; 






SID5LI Mfc 

P2RC H 

IVHD NOISE LcVtLS 






152.4 M 
304.6 * 

61.1 

71.0 

91.7 

H2.9 

94.9 

84.5 

50. 5 
90.5 

45,2 
91. 1 

99.1 

9L.2 

100.0 
92 . 1 

10 1 .1 
93.6 

104. 1 
96.4 

1J4 .7 
97.2 

105.2 

97.2 

104.9 

97.0 

1C4.C 

56.3 

5£.6 

9C.7 

93.8 

05.7 

87.3 

78.7 
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TABLE XVm. - Continued, FAR- FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT 

OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2x10 ‘ 5 Pa; PWL referenced to 0, 1 pW.] 


(d) 120 Percent speed; fan physical speed, 2596 rpm; fundamental blade passage frequency, 649 hertz 


(d-1) Data referred to source and normalized to 1 meter 

FREQUENCY A -KG lift DtG 



1C 

20 

3C 

4 C 

60 

60 

70 

00 

90 

100 

110 





1/3-nCTAVt tt AND SGUNO PRESS UR t 

LEVELS (SPLI CN 

50 

63 

00 

1 14.7 
1C9.1 
118.1 

112.7 
110.6 
1 15.6 

111. 7 
100. £ 
115. 1 

114. 7 
108.1 
113. 1 

111.2 
1 09* o 
114.1 

114.2 
iu>9. 1 
114. i 

114.2 
113.1 
112 .6 

114.2 
111.1 
112 .6 

113.7 
109. 1 
1 14.6 

112.2 

111*1 

115.1 

115.7 

113.6 

117.1 

ICJ 
125 
16 J 

12C.1 

123.7 

Ul.l 

1 18.6 
125.7 
123.' 

110.1 
125.2 
122. £ 

116,6 
122. 7 
120. 1 

115. 6 
122.2 
121.6 

116.6 

119.7 

119.6 

114 .6 
119.2 
119. 1 

116 .6 
120*2 
121.6 

117.6 
120. 7 
121.1 

117.6 
122.2 

121.6 

1 15.6 
123.2 
122*1 

200 

250 

315 

125.6 
12 7.2 
127.1 

124.6 

125.7 
12 5*6 

123.6 
124. 7 
126.4 

12U t 
124.7 
125.1 

115.1 
121.7 

122.1 

113.6 
121*7 

122.6 

1 16 .1 
120 .2 
121 .6 

119.1 

120.7 

122.6 

117. 1 
121.7 
122. 6 

119 .1 

123.2 
123.6 

122*6 

126.7 

125,6 

4Uu 

5uo 

630 

12*. 7 
125.2 
133.7 

126.2 
12*. 7 
13 1*2 

128.2 

124.2 

137.2 

125.7 
126.2 
136. 7 

125. 7 
12 7*2 
134. 7 

124.2 
124.2 
131. 7 

124 .2 

124 .7 

132.7 

127.2 
124.7 

132.2 

126. 7 
1 26 « 2 
133.7 

127.2 

127.2 

134.2 

132*7 

129.2 

137.2 

300 
10 O0 
12 5 J 

12*. 8 
124.3 
12R.5 

125.3 

L24.8 

129.o 

127 .3 

126.3 
131. C 

127. ^ 
127.0 
130.5 

127.3 

127.3 

129.5 

125.8 

125.3 

128. U 

126 .6 
125.3 
13j .5 

120.8 

127.3 

129.5 

1 30 . 3 
129. 3 
130.5 

130.0 

129.fi 

132.5 

132.8 

132.3 

135.0 

1 60 J 

?uu 0 
25 JO 

124 .0 
124,7 
122.4 

124.5 
L26.2 
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TABLE XVm. - Concluded. FAR-FIELD OVERSPEED NOISE OF 1, 2 PRESSURE RATIO, QF-9 CONFIGURATION 
WITH 92 PERCENT OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE 
[SPL referenced to 2xl0" 5 Pa; PWL referenced to 0. 1 pW.] 

(d) Concluded. 120 Percent speed; fan physical speed, 2596 rpm; fundamental blade passage frequency, 649 hertz 

(d-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE XDC. - FAR-FIELD NOISE OF 1,2 PRESSURE RATIO, QF-9 CONFIGURATION WITH REVERSE NOZZLE 
AND REVERSE ROTOR SETTING ANGLE, WITH BLAST DEFLECTOR 
[SPL referenced to 2xl0“ 5 Pa; PWL referenced to 0. 1 pW.] 
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lu 

(a) B6 Percent speed; fan physical speed, 1935 rpm; fundamental blade passage frequency, 

(a-1) Data referred to source and normalized to 1 meter 
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TABLE XIX. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH REVERSE NOZZLE 

AND REVERSE ROTOR SETTING ANGLE, WITH BLAST DEFLECTOR 
{SPL referenced to 2xl0' 5 Pa; PWL referenced to 0. 1'pwQ 
(a) Concluded. 86 Percent speed; fan physical speed, 1935 rpm; fundamental blade passage frequency, 483 hertz 
(a-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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TABLE XIX. - Continued, FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH REVERSE NOZZLE 

AND REVERSE ROTOR SETTING ANGLE, WITH BLAST DEFLECTOR 


[SPL referenced to 2x10" 5 Pa; PWL referenced to 0. 1 pW.] 

(b) 93 Percent speed; fan physical speed, 2099 rpm; fundamental blade passage frequency, 524 hertz 


(b-1) Data referred to source and normalized to 1 meter 
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TABLE XIX. - Continued. FAR -FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION j WITH REVERSE NOZZLE 

AND REVERSE ROTOR SETTING ANGLE, WITH BLAST DEFLECTOR 
Q3PL referenced to 2X10” 5 Pa; PWL referenced to 0. 1 pW.] 

(b) Concluded. 93 Percent speed; fan physical speed, 2099 rpm; fundamental blade passage frequency, 524 hertz 


(b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 
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06. 7 

83.2 

85.3 

88.9 

88.2 

85.1 

1250) 
160 uO 

200 0U 

7 a .5 
74 .5 
70. 0 

84,1 
81.7 
7t .0 

R6.2 
8 2.6 

77.9 

87.4 

83.3 

77.7 

86.1 

82.3 

76.5 

85.7 

81.8 
76.4 

8 1 .9 
75 .0 
72.9 

79*5 

75.2 

70.2 

78.7 
7*. 7 
69. 0 

76.1 

72.2 
67.0 

76.0 

71.1 
64.8 

76.8 

71.9 
65.8 

79.2 
73.6 

67.3 

75.0 

75.0 

68.7 

63.0 

77.1 
71.5 

02. C 
77.7 
71. 0 

O Vi n fiL 1 

KM 

l 1 2 .5 

113. 5 

1 13. C 

111.8 

110.2 

108. 1 

106.7 

105. 7 

105.3 

104.9 

1C6.0 

107. 2 

ice.i 

108.8 

109.2 

liISTAMC* 






SIDilLI m 

PERCEIVED NC 15 iz LEVELS 






152.4 
304.8 v 

f 0.6 
71.2 

44.9 

86.4 

100.3 
42. 1 

132.5 

94.7 

1 03 • 4 
95.8 

103.0 

95.5 

101.2 

93 . 5 

99.6 
9 2.0 

98.3 

90.6 

97.7 

90.4 

96.5 

88.6 

9e.o 

90.2 

56.5 

50.4 

5 1.6 
85.2 

96. C 
07. L 

91.6 

83.0 



TABLE XIX. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, fejF-9 CONFIGURATION! WITH REVERSE NOZZLE 

AND REVERSE ROTOR SETTING ANGLE, WITH BLAST DEFLECTOR 
[SPL referenced to 2xl0‘ 5 Pa; PWL referenced to 0. 1 pW.] 


(c) 100 Percent speed; fan physical speed, 2257 rpm; fundamental blade passage frequency, 564 hertz 


FJtf'OlL-N C.Y 


(c’l) Data referred to source and normalized to 1 meter 

ANGLE* OcG 


50 

63 


lOo 
12 b 
160 


j’\j 
2 50 
315 


406 

500 

610 

SOU 

IGUO 

1250 

160 ) 
2J uO 
25U0 

3150 

4000 

50OJ 


4C bl 6 J 70 90 

1/3-OCTaVI HAND SOUND PRlSSU HV 

1U-9 1 32.*: 125.4 125.7 126.1 125.9 125.7 124.7 

137.2 130.7 123.8 124,2 12i.5 123.5 122.7 122.7 

121. b 13C.M 125.7 126. 0 125. 7 124.5 122.7 12 1.4 

131.9 122.2 L30.C L25,o i^c -4 123.2 126.5 125.7 

131. H 133.3 132.2 132.5 131.3 131.2 129 .0 129.8 

125.2 13 1.3 Hi. 5 133.5 132.8 L32.C 13L .3 130.8 

1?0.6 13U.4 129.1 129. 6 129.6 128.8 128.1 127.6 

126.9 130.9 129.6 130.1 120.9 127.1 126.4 124.8 

126.1 128.4 128.9 130.1 L2fi.9 126.9 125.3 123 .a 

124.7 1 2 e . 5 120.6 129. H 127.3 125.8 123 .6 122.6 

126.9 132.2 132.6 134.4 132.7 129.2 127.2 125.2 

127.3 134.4 135.5 1 36. 6 134.5 130.8 128 .8 126.5 

125.8 134. u 13o.C L35.1 132.8 130.5 L27.R 126.0 

125.1 132.4 134.6 133.2 131.1 128.9 126.9 124.7 

12.?. ^ 131.4 133.5 132.9 13L-.V 128.4 126.2 124.0 

322.6 130.1 132.8 131.9 130. i 128.4 126.4 124.1 

121.5 129.4 131.7 L30.9 129.4 127.2 124.7 122.4 

119.8 127.9 129.6 125.3 127. 4 125.3 123.9 121.4 

119.1 127.2 123.9 128.2 126.9 125.7 123 .9 12U1 

1 11 .8 1 26.7 128.5 128.0 12b. 7 125.4 123 .0 121 .0 

J17.1 124.3 126.8 127. J 124. 3 123.3 121.1 119 .1 


90 100 Hu 12C 13C 140 150 160 

LEVtlS (SPL I CN l.C Mtlfcf. RADIUS 

123,9 122.9 123.4 123.7 123.6 122.4 123.1 123.5 

121.5 120.3 119,8 120.1 119.7 115.8 120.3 120.6 

120.4 119.7 114,2 116. G 118. 4 118.9 Ufi.7 120.1 

125.4 125.7 123.0 122 .6 125.2 124.5 122.0 122.4 

129.0 129.2 12B. 8 127.8 127.7 125.7 129.7 127.4 

124.3 129.2 129.2 129.6 13C.C 12C.C 130.5 130.7 

126.6 126.4 126.4 127.4 127.4 126.8 127.8 129. I 

124.3 123.8 123.9 124.5 125.4 126.1 126.6 127.0 

123.3 121.9 122.4 123.4 123.5 125.4 125.4 125. Q 

122.0 122.0 121.6 121.5 122.3 123.8 124.3 124.2 

123.7 122.6 122.1 123.0 120.7 132.1 134.5 129.6 

125.0 123.0 123.6 124.7 131. C 134.1 136.8 131.7 

123.5 122.1 121.3 123.2 125.6 127.1 128.1 125.0 

122.4 120.9 120,6 122.5 125.6 127.1 128.2 129.3 

121.7 120.4 119.9 122.6 125.7 127.4 128.4 128.4 

121.1 119.6 119.2 122. C 125.1 126.6 128.1 127.8 

120.2 118.6 118.7 121.3 124.6 125.7 127.4 126.8 

119.1 117.6 110,1 12C. 9 122.9 124.4 126.3 125.7 

118.9 117.9 117.9 120.7 122.2 122.9 125.6 125.5 

11Q.5 116,9 117.0 119.5 121.7 122.7 125.0 124.3 

116.6 115.0 115.6 116.6 119.6 115.8 123.5 122.2 


630 J 
80 30 
] 0000 

} lo.2 
116.0 
114.0 

124.4 

124.4 

122.1 

125.5 
126*0 
123 .9 

125. <; 

125.5 

124.5 

125 Ou 
16000 
200 30 

114.0 

111.5 

1C9.3 

121.2 
1 19.9 
1 16. 'J 

123.2 

121.2 
113. 8 

124.5 

121.8 

110.9 

OVF.P AL L 

141.4 

144.5 

144, 9 

145.0 


f i t'y.t lia.u iia.u 116.5 

123.9 124. U 121.0 118.5 117.5 115.5 
122.4 123,1 119.4 L17.4 116.4 114.4 

122.3 j.22.5 119.0 116,6 115.6 113.5 
120.2 120,3 117.0 114.0 113.2 111.2 
117.1 117,3 114.3 112.0 110.1 108.6 

143.4 141.7 140.0 138.6 137.3 136.7 


116.7 117.8 118. C 12C.0 121.9 122.0 

115.4 U6. 5 118.5 118. 7 121.9 121.7 

113.8 114.3 116.6 116.8 119.8 119.7 

113.1 113.3 I15.fi 115.3 118.9 117.6 
110.0 110.4 112. C 113,0 115.1 115.9 
106.3 106.5 1C8.6 1C9.8 111.8 ill. 7 

136.5 137.2 135.1 14C.7 142.3 140.7 


SIMPLE 

SOURCE 

(SPD 


125.6 

123.2 

123.4 

127.0 
130. 1 

131.0 

12 8.0 

126.7 
125.9 

124.5 

129.7 

131.7 

129.6 
128*3 
127. 8 

127.2 

126.2 

124.7 


124.2 
123. 7 

121.9 

121. 7 

121.3 

119. 8 

119.2 
116. 9 
114.0 

140.9 


P0hER 

LEVEL 

(PWL) 


143.3 
140.9 
141.1 

144.7 

147.8 

148.7 

145.7 

144.4 

143.6 

142.6 

147.4 

149.4 

147.3 

146.0 

145.5 

144.9 

143.9 

142.4 

141.9 

141.4 

139.6 

139.4 

139.0 

137.5 

136.9 

134.6 

131.7 


158.6 
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TABLE XIX. - Concluded. FAR- FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH REVERSE NOZZLE 

AND REVERSE ROTOR SETTING ANGLE, WITH BLAST DEFLECTOR 
[SPL referenced to 2x10“ 5 Pa; PWL referenced to 0.1 pW.] 


(c) Concluded. 100 Percent speed; fan physical speed, 2257 rpm; fundamental blade passage frequency, 564 hertz 


(c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


FREQUENCY 

10 

20 

30 

40 

50 

60 

70 

ANGLE t DEG 
00 90 

100 

110 

120 

130 

140 

150 

160 

5J 

1 C 4 . ? 

1C2.9 

1/3-OCTaVr: CUND SGUNO PRESSURE 
95.7 96. 0 96.4 96.2 96 .0 95.0 

LEVELS 

94.2 

(SPL ) 
93.2 

CN 30.5 METER RAD I LS 
93.7 94. 0 93.9 93.7 

53.4 

93.8 

6 1 

102 • 5 

1 0 1 . 0 

94. 1 

94.5 

93.3 

93.8 

93 .0 

93.0 

91.8 

90.6 

90.1 

90.4 

90. C 

9C.1 

90.6 

90. 5 

ftj 

ICl.R 

LC1.2 

96.0 

96. 3 

96.0 

94.3 

93.0 

91.7 

90.7 

90.0 

89.5 

88.3 

€6.7 

85.2 

85.0 

50.4 

100 

1 02 .2 

102.5 

ICO. 3 

100.2 

55. 7 

98.5 

96 .8 

96.0 

95.7 

96.0 

93.2 

93.9 

95.5 

54.0 

92.3 

92.7 

L 25 

10 2.1 

103.6 

102. 5 

102 . a 

LOU 6 

101.5 

100. 1 

100*1 

99.3 

99.5 

99. L 

98. L 

58. C 

10C.0 

103.0 

97.7 

160 

9 9.5 

102.1 

103.9 

103.8 

1 J3.1 

102.3 

101.6 

L01 . 1 

99. 6 

99.5 

99.5 

99.9 

IOC. 3 

IOC. 3 

100.8 

101. C 

700 

5 8.5 

ICC. 7 

99.4 

SS.S 

59. 9 

99.1 

98 .4 

97.9 

96.9 

96.7 

96.7 

5 7.7 

57.7 

57.1 

5€ • 1 

59.4 

250 

5 7 . i 

101.2 

99. 9 

100.4 

99.2 

97.4 

9b .7 

95.1 

94.6 

94.1 

94.2 

54.8 

45.7 

96.4 

96.9 

97. 3 

315 

s 6.4 

9 8,7 

99.2 

100.4 

55.2 

97.2 

95 .6 

94.1 

93. 6 

92.2 

92.7 

93.7 

54.2 

55.7 

55.7 

96.1 

490 

94.5 

<38.7 

50.5 

L 00. 0 

57.5 

96.0 

93 .8 

92.8 

92.2 

92.2 

91,8 

91.7 

92.5 

94.0 

94.5 

94.4 

500 

46.1 

102.4 

102.8 

104.6 

102. v 

99.4 . 

97.4 

95.4 

93.9 

92.8 

92.3 

92.2 

98.9 

102.3 

105.1 

99.8 

f> 3 j 

9 7.5 

1 C 4 , ft 

105. 7 

106.8 

1 04. 7 

101.0 

99.0 

96.7 

95.2 

94.0 

93.8 

94.9 

101*2 

10 4 . 3 

107.0 

101.9 

000 

94.0 

1C4.2 

106. 2 

105.3 

1C3. w 

100. 7 

9B.0 

96.2 

93.7 

92.3 

91.5 

93.4 

56. C 

57.3 

58.3 

99.2 

10 )J 

4 5.3 

102.6 

104. e 

1 u3 * 4 

101. 4 

99. 1 

97.1 

94.9 

92.6 

91.1 

90.8 

92.7 

55.8 

97.3 

98. 4 

99. 5 

12 5i> 

9 4 • o 

lOt. 5 

LOO. 6 

L 03. •/ 

1 Jl. J 

9 H . 5 

96 .3 

94.1 

91.8 

90.5 

90. 0 

92.7 

55.8 

57.5 

5 8. 5 

98.5 

16'}J 

42.7 

1 30.2 

102.9 

102. C 

1 0 C. 2 

93.5 

96 .5 

94.2 

91. 2 

89.7 

89.4 

52.1 

55.2 

56.7 

98.2 

57.9 

20 J J 

41.9 

99.4 

10L. 7 

10 0.5 

SS.4 

97. 2 

9 4 .7 

92.4 

90. 2 

88.6 

88.7 

91.3 

54.6 

55.7 

97.4 

96. 8 

250 J 

8 9.7 

S7.fl 

99.5 

99.2 

5 7.3 

95.7 

93.8 

9 1.3 

89.0 

87.5 

88.0 

50.8 

52.6 

94.3 

96.2 

95.6 

315j 

68.8 

96 . f i 

98. 6 

97.9 

56. 6 

95.4 

93 .6 

90.3 

98.6 

87 <*6 

87.6 

50.4 

SI. 5 

53.6 

95.3 

95.2 

40 0J 

H *! . u 

96.2 

98.0 

97.5 

96.2 

94.9 

92.5 

90 .5 

83.0 

86.4 

66.5 

89.0 

91.2 

92.2 

94.5 

93.0 

5o:u 

HA. 3 

9 4 . J 

94.0 

96.2 

94. 0 

92.5 

90.3 

88.3 

35.8 

64.2 

84.8 

85.8 

86.8 

€5.0 

92.7 

91.4 

A30J 

8 4.9 

93.1 

54.2 

54. 6 

92.4 

93.9 

90.9 

86.7 

86. 7 

85.2 

85.4 

6 £ • 5 

86.7 

8 E . 7 

9 J.6 

50. 7 

aooo 

6 4.1 

92.5 

9 \ • 1 

93. 6 

92.0 

92. L 

89.1 

06.6 

85.6 

83.6 

03.5 

84.6 

66.6 

66.8 

90.0 

89.8 

1000) 

u.o 

89.2 

91. J 

91. 6 

39.5 

90. 2 

06 .5 

84.5 

03. 5 

81.5 

00.9 

81.4 

63.7 

83.9 

86.9 

86.0 

1250J 

79.7 

87.0 

8 ). 7 

SO. 2 

83.0 

88.2 

84.7 

82 .4 

81.3 

79.2 

78.9 

75. I 

61.6 

81.1 

84.7 

63.4 

16000 

75.4 

P J.8 

85 . L 

85.7 

84. L 

34.2 

30 .9 

7 7.9 

77.1 

75.1 

73.9 

74.3 

75.5 

76.9 

79.0 

79.8 

200 ; >o 

7 j .4 

78 . i 

80. C 

80.1 

78.3 

78.5 

75 .5 

73.1 

71.3 

69.8 

67.5 

67.7 

65.8 

71.0 

73.0 

72.9 

OVt* ALL 

111.7 

114. 6 

L 1 5 • u 

L15.0 

L13.5 

111.7 

1U.I 

108.3 

107.5 

106.9 

1C6.6 

1G7.3 

ICS. 2 

lit. 8 

112.5 

11C. 8 

cistamc i: 

152.4 R 

82. 5 

96.4 

10 2.0 

104.7 

105. 1 

S I DEL [ N£ 
L j4. 6 103.6 

PERClIVEO noise levels 

102.0 100.4 99.2 98.6 

99.5 

ICO .4 

IOC .4 

95.5 

93.0 

304.8 M 

7 3.2 

H 7 , ft 

94.4 

96. 7 

97.0 

96,6 

95.7 

94.3 

92.6 

91. 4 

90.8 

51.4 

92.7 

52.6 

91.4 

€4.3 
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fREQI/i NCY 


5o 

63 

80 

10j 

125 

160 

200 

250 

315 

400 

5 

4iJ 

ftOO 

1000 

1250 

1600 
20 OJ 
2500 

31 50 
40uo 
500 3 

63uo 

8000 

10000 

12500 
160 00 
200oJ 


TABLE XX. - FAR- FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 C CM! FIGURATION WITH REVERSE NOZZLE 
AND REVERSE ROTOR SETTING ANGLE, WITHOUT BLAST DEFLECTOR 
[SPL referenced to 2x10" 5 Pa; PWL referenced to 0. 1 pW.] 


(a) 86 Percent speed; fan physical speed, 1868 rpm; fundamental blade passage frequency, 467 hertz 


(a-1) Data referred to source and normalized to 1 meter 


10 

2 C 

3 0 

4C 

50 

60 

70 

AI\G Ltf D fcrG 
80 90 100 

110 

1 2C 

13 C 

140 

150 

160 

SI MPLE 
SOURCE 
(SPU 

PQtoER 

LEVEL 

(P*L) 




1 7 3— DC T A V fc 9 AND SOUND PRESSURE 

LEVELS (SPU CN 

1,0 METER RADIUS 





122.8 

120.7 

123.2 

121.6 
12 l.R 
125.2 

121.5 
120. H 
123.1 

122.5 

121.2 

122.7 

122.3 
121. 7 

121.4 

122.6 

120.5 

121.1 

123 .6 
121.7 
1 19.6 

12 2.0 
120.2 
118.7 

121. 3 

113.7 

117.7 

120,5 

117.2 

117.4 

121.1 

117.0 

117. 1 

121.4 

118.9 

116.3 

121.6 

118.0 

116.4 

122 .0 

119.0 

116.7 

121.5 

119.0 

117.1 

120.9 

lia.o 

117.3 

121.9 

119.8 

119.7 

139.6 

137.5 

137.4 

124.3 

124.2 

120.8 

12 7.5 
129.5 
126.8 

127. 6 
129,8 

12«. e 

126. e 
128.8 
129.2 

125.5 
127. 5 
126.0 

125.1 

129.5 

127.5 

124.3 
127 .5 
127,5 

123.5 
127.2 
12 5 .3 

124. 1 
126. 3 

125, 7 

122.6 

125.7 

124.0 

122.1 

127.2 

125.8 

)52.9 
125. L 
126.4 

124.1 
126.5 
126 .0 

155.8 
L2E.7 

125.8 

120.1 

127.3 

126.7 

121.7 

126.4 

126.2 

124.3 

127.4 
126.7 

142.0 

145.1 
144.4 

121.5 
115 . 9 
118.0 

125.2 

125.4 

125.2 

125.4 
124.6 
126. 6 

125.2 
l 24.9 
126.4 

125.0 

123.6 

124.7 

12*. 5 
122.1 
123.2 

123 .9 
121 . 1 
120 .9 

122.7 

119.6 

118.9 

122.2 
1 18. 7 
117.9 

121.5 

118.2 

117.2 

12 1.2 
1 18.9 
117.4 

152.3 

120.2 

118.2 

152.4 

120.9 

115.2 

125.5 

121.9 

121.1 

123.5 
121.9 

121.6 

124.6 

122.3 

L22.6 

123.4 

121.6 

121.9 

141.1 

139.3 

139.6 

12 3.6 
130.1 
125.6 

12€ .2 
133.1 
130.8 

129.1 
134.4 

132.1 

129.1 
134.9 
1 3 C • i 

126.4 

132.9 

128.1 

125.2 
13J. 9 

126.1 

121 .4 
125.2 
123 .3 

120.1 
12 3 .4 
121.1 

119.4 

120.6 

119.3 

119.1 
121.4 

118.1 

1 19.6 
123.7 
1 18.9 

120.8 

126.8 

120.7 

123.2 

130.4 

122. e 

125.4 

132.9 

124.6 

124.2 

130.6 

125.4 

125.0 
130. 8 
125.7 

124.3 
130.0 
12 5.7 

142.0 

147.7 

143.4 

12*. .6 
126.8 
124.0 

131.8 
1 3u. rt 

128.8 

1.32.8 
132. 3 
130. 2 

130.3 
13 J.O 
128. U 

127.9 

126.7 

125.5 

125.9 

124.5 

123.7 

123 .8 
123.5 
122. 0 

121.1 
120 .3 
119.5 

119.3 

113.2 

116.8 

118.1 

117.2 

115.2 

iia.4 
110.2 
L 16. 0 

151 .0 

120.3 

119.4 

122.6 

124.3 

122.0 

124.9 

125.3 

124.5 

125.3 

125.5 

124.5 

126.8 

127.9 

125.2 

125.9 

125.5 

123.8 

143.6 

143.2 

141.5 

123.5 

121.6 
119.5 

128.5 

127.0 

125.1 

129.3 
128. 3 
126,0 

128. C 
126.6 
124.5 

125.5 

124.6 

122.6 

123.6 
122.3 

120.6 

121.0 
120 .5 
118 .8 

118.0 

117.5 

115.6 

116.5 
115. 3 
114.0 

114.0 

113.8 

112.3 

1 15.8 
l 14.6 
113.5 

118.4 

117.9 

116.7 

121.8 

120.8 

118.8 

123.5 

122.5 
121.0 

124.6 

124.0 

122.5 

124.7 

123.7 
122,0 

123.5 

122.3 

120.4 

141.2 

140.0 

138.1 

118.0 
llri.3 
1 16.6 

124 .2 
123.8 
122.3 

124.9 

124.8 

123.3 

123.4 

123.3 

122.1 

121.4 

121.3 

120.3 

120.4 
120. 1 
118. 1 

118.7 
118 .0 
115 .9 

115.4 
115.1 

113.4 

113.2 

113.0 

111.8 

112.0 

110.5 

109.1 

L 13.4 
111.8 
110.6 

116.3 

114.8 

112.6 

1 17.5 
117.1 
1 14.8 

l 19.9 
118.1 
115.3 

121.0 

120.6 

119.1 

120.9 

.120.3 

118.7 

119.5 
119.1 

117.5 

137.2 
136.6 

135.2 

in. 5 
1 15.7 
114.5 

121. J 
12.1.2 
120.2 

121.4 
121.7 

120.4 

120. C 
120.0 
118. 7 

118.5 

ua.u 

116.9 

119. J 
118.5 
118.0 

116.5 

115.8 

114.2 

111.4 
111.7 
11 1.0 

110.4 
111. 3 
109. 4 

109.2 
108.6 
L0 7.4 

110.0 

109.0 

107.4 

112.4 

110.1 

108.6 

112.6 

112. 5 

110.5 

1 15.5 

113.6 
112.0 

116.3 

116.0 

114.5 

116.5 

116.4 

114.3 

116.3 

116.0 

114.8 

134.0 

133.7 

132.5 

114.3 

112.1 

112.7 

120.2 

119.6 

120.0 

in. e 
118. 7 
119.1 

1 20. C 
1 18. 7 
118.8 

117.4 

117.1 

116.8 

117.8 
116. 9 
117.1 

114.4 

114.6 

114.3 

111.2 

109.9 

111.4 

110.4 
108.9 
110. 2 

108.2 

108.3 

109.9 

107.3 
106.1 

106.3 

108.3 
10 7.1 

107.4 

UC. 5 
108.2 
ice.e 

111.3 
110.2 
11C. 5 

114.5 

112.5 

111. 6 

114. 7 
113.3 
112.5 

115.0 
114. 1 
114.3 

132. 7 

131. 

132. p 

137.0 

141,4 

142.3 

141.4 

135.5 

138.2 

135 .4 

134.6 

133.7 

132.8 

133.6 

134.6 

136.4 

138.0 

137.7 

138.0 

137.5 

155.3 


ftVEF 4LL 



TABLE XX. - Continued. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CON FIGURATION! WITH REVERSE NOZZLE 
AND REVERSE ROTOR SETTING ANGLE, WITHOUT BLAST DEFLECTOR 
[SPL referenced to 2x10' 5 Pa; PWL referenced to 0. 1 pW.] 

(a) Concluded. 86 Percent speed; fan physical speed, 1868 rpm; fundamental blade passage frequency, 467 hertz 
(a-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


*£CUt:N rv 

10 

20 

30 

4C 

50 

60 

70 

ANGLE* OcC* 
80 90 

100 

110 

120 

13C 

140 

150 

160 

53 

93. 1 

51.9 

1 / 3 -nCTAVt BAND SCUNO PRE 

61. £ 92.8 92.6 92.9 93.9 

SSIJPE 
92 .3 

LEVELS 

91.6 

(SPL) 

90.8 

CN 30 
5 L . 4 

.5 METER RADIUS 
61.7 61.6 52.3 

51.8 

91.2 

'08.3 

63 

91.0 

92. L 

91 . L 

91.5 

62,0 

90.0 

92.0 

90.5 

89*0 

87.5 

88. 1 

89.2 

80.3 

86.3 

89.3 

83 

92.5 

95.5 

53.4 

93.0 

61.7 

91.4 

89 . 9 

89.0 

08.0 

87.7 

87 .4 

66.6 

£6.7 

£7.0 

8 7.4 

87.6 

1 00 

c 4 . 6 

67. R 

67.9 

56.5 

95. 0 

95.4 

94 .6 

93.0 

94.4 

92.9 

52.4 

63.2 

64.4 

52.1 

60.4 

92.0 

125 

94.6 

99.8 

100. 1 

99. 1 

67. 8 

98.8 

97 .8 

97.5 

96. 6 

96.0 

67. 5 

55.4 

66.8 

96.0 

9 7.6 

96. 7 

160 

61.1 

97. L 

99. 1 

69.5 

98.3 

97.8 

97 .8 

95.6 

96.0 

95.1 

56. 1 

66.7 

56.2 

96.1 

97. 0 

96.5 

203 

9 ] .0 

95.5 

5 5. 7 

55.5 

95.3 

94.3 

94.2 

93.0 

92*5 

91.8 

61.5 

62.6 

62.7 

92.0 

54.2 

64.6 

2 50 

69.2 

55.7 

94.9 

95.2 

S3. 9 

92. 4 

91 .4 

89.9 

89.0 

88.5 

89.2 

90.5 

51.2 

92.2 

92.2 

92.6 

315 

8 5.2 

95.5 

96. 9 

96.7 

95.0 

93.5 

91 .2 

89.2 

88.2 

87.5 

£7.7 

68.5 

£6*5 

61.4 

61.6 

92. 9 

400 

93.8 

99,4 

99. 3 

96,3 

96.6 

95.4 

91 .6 

90*3 

89.6 

89.3 

86.0 

51.0 

53.4 

55.6 

64. 4 

65.2 

5 00 

100,3 

103.3 

L04.6 

105.1 

103. i 

101. 1 

95 .4 

93.6 

90. 8 

91.6 

63.9 

67.0 

100 .6 

103.1 

100.8 

1 0 1 • o 

63 J 

55.8 

101.0 

102.3 

L01.C 

se,3 

96.3 

93,5 

91 .3 

09.5 

SB. 3 

89.1 

90.9 

63.0 

64 .8 

95.6 

65. 6 

R0o 

56.0 

102.0 

L03. C 

LOO. 5 

98. 1 

96. 1 

94.0 

91 .3 

39,5 

88.3 

88.6 

61.2 

53. C 

65.1 

55.5 

97.0 

10 uo 

66.0 

101.0 

102. 5 

10C. 2 

96.9 

94.7 

93.7 

90*5 

88.4 

07.4 

89.4 

90.5 

64.5 

65.5 

65.7 

90.1 

1250 

64.1 

98.9 

103. 3 

98.1 

55.6 

93.3 

92.1 

09.6 

86. 9 

85.3 

86.1 

06.5 

62.1 

6 4.6 

94.6 

95.3 

IfrCO 

92.6 

98.6 

99.9 

98. 1 

95.6 

93.7 

91 .9 

8 8 .9 

86,6 

84.9 

85.9 

88.5 

51.6 

93.6 

64.7 

94.8 

2000 

61,6 

97.0 

93. 3 

96.6 

94.6 

92.3 

90.5 

87.5 

85. 3 

83.8 

84.6 

07.9 

60.6 

92.5 

94.0 

93. 7 

2 50 J 

89.4 

95.0 

65.9 

64.4 

92.5 

90. 5 

03.7 

85 .5 

83.9 

82.2 

83.4 

86.6 

88.7 

50 .9 

62.4 

51.5 

3150 

8 9.6 

92.9 

94. 6 

63. L 

91,1 

90. L 

80 .4 

05.1 

82.9 

81.7 

83.1 

8 6.0 

67.2 

86.6 

90.7 

90.6 

40 00 

0 7.3 

93.3 

9 4. 3 

92, 8 

90. 8 

89.6 

87 .5 

04*6 

82.5 

30.0 

81*3 

84.3 

£6.6 

0 7.6 

90.1 

89. 8 

5000 

6 5.H 

91.5 

92. 5 

91.3 

09.5 

87.3 

85.1 

82 .6 

01.0 

78.3 

79.0 

ei.e 

64.0 

04.5 

88-3 

87. 9 

6300 

E 4 . 2 

85.7 

90. 1 

83. 0 

8 7.3 

37.7 

35 .2 

80.1 

79. 1 

77.9 

70.7 

8 1.2 

£1*6 

64.2 

05.1 

85.3 

8000 

63.8 

89.3 

89.8 

88. 1 

36.1 

86.6 

83 .9 

76 ,R 

79.4 

76.7 

77.1 

78.2 

80.6 

81.7 

84.1 

84.5 

10300 

Cl .6 

87.3 

87.5 

85. H 

84.0 

85. 1 

01 .3 

78.1 

76. 5 

74.5 

74.5 

75.7 

77.6 

76.1 

81.6 

01* 4 

12500 

8C.0 

85.9 

85. 5 

05. 7 

83. 1 

83.5 

80 . 1 

76.9 

76.1 

73.9 

73.0 

74. C 

76.2 

77.0 

00.2 

80.4 

16000 

76.9 

83.4 

82.5 

02.5 

80.9 

80.7 

78 .4 

73 .7 

72.7 

72.1 

66.5 

7C.9 

72.0 

74.0 

76.3 

77.1 

20000 

14.7 

81.0 

QJ. 1 

79.9 

77.9 

78.2 

75.4 

72.4 

71. 2 

70.9 

67.4 

6B.4 

66.0 

7 1.5 

72.7 

73.6 

OVERALL 

1C 7.1 

111.4 

112. 4 

111. 5 

1 09. 6 

108. 3 

106 .5 

104.8 

103.8 

103.0 

103.9 

104.8 

106.6 

1C £ . 2 

107.8 

100.1 

DISTANCE 






51 DELI NE 

PtiftClilVED NGISfc LEVELS 







fl.2 93. 8 99.2 101.3 101.1 100.9 99.2 97.2 95.7 94.5 95.3 6fc.7 97.9 57.9 94.7 90.7 

11.7 85.3 91*1 93*5 93*6 93.4 91.4 89. 6 88.1 87.1 87.9 89.2 90.4 9C.3 86.7 82.2 


152.4 M 
304. 8 M 



TABLE XX. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH REVERSE NOZZLE 
AND REVERSE ROTOR SETTING ANGLE, WITHOUT BLAST DEFLECTOR 
[SPL referenced to 2x10“ 5 Pa; PWL referenced to 0. 1 pW.] 

(b) 93 Percent speed; fan physical speed, 2027 rpm; fundamental blade passage frequency, 506 hertz 
(b-1) Data referred to source and normalized to 1 meter 


PP-fcCUiNCY 


bo 

63 

HO 

100 

12b 

16U 

200 
25 J 
315 

400 

500 

630 

800 

1000 

1250 

1600 
20 0 0 
2500 

3150 
4C<0u 
500 o 

6J00 

BQOJ 

1000 O 

1250 o 
160 00 
20000 

OVfcRALl 


ANGLE, DtG 


U 20 


^0 90 100 110 120 130 1A0 

1/3-UC. TAVt SCU.NO PftfcSSUPe IfcVELS (SPL> CN 1,0 M6TEP RADIUS 


150 


160 


L6.6 123.1 12,1.7 124.1 
125.8 123.1 121.6 122.8 
126.6 125.6 125.6 124.1 


124.4 124.1 L 25 * 6 122.7 
123. i> 123.0 123 . 0 121. u 
122’. Q 123 , v 121 .8 1 19.8 


123.1 122.6 122.1 122.5 
L21.3 119.5 119.8 120.1 
115.8 118. 5 119.0 1J7.6 


123.4 122.4 120.7 122.6 
120.3 12C.3 119.6 121.0 
117.2 lit. 5 11£. 5 118.2 


12 /. 1 128.6 12 7.4 12 7.8 
126.5 130.5 131.9 131.2 
3 2 3.3 128.3 13 C. 5 130.9 


127.3 126.6 125 .3 125 .1 
130. v 129. 1 129.3 128.8 
13U.3 130.3 129 .8 127.8 


125.4 125.4 124.3 124.2 
128.2 127.8 128. 5 126.9 

127.4 127.6 127.9 128.5 


12f.£ 124.8 122.8 122.1 
128.0 125.5 128.5 128.0 
127.6 128.1 128.9 129.0 


H4.4 126.6 
121.3 126.8 
12C.H 126.3 


127.6 127.3 
12/. 0 127.3 
128.0 126.5 


127.3 126.9 
126.2 125.0 
126.8 125.1 


125.9 124.6 
124.0 122.0 
122. H 121.0 


124.8 123.6 
121.2 121.0 
120.5 119.6 


123.8 114.2 
122.0 122.6 
120.3 12C.7 


124.9 124.9 
123.3 124.2 
122. C 123.8 


125.8 126.7 
124.0 124.4 

123.8 124.2 


121.4 127. C 
129.0 134.0 

125.5 131.2 


128,5 128.0 
135 . 7 1 34.2 
134.2 133.3 


126.4 125.4 

135.5 135.0 
130.8 129.0 


122 .4 120 .7 
131 .2 127.5 
125.0 122.8 


120.5 120.7 
125.8 125.3 
121.3 120.5 


120.7 12C.6 

123.8 125.4 
120.7 121.9 


121.7 123.2 

126.2 125.2 

124.2 125.8 


123.5 124.4 
13C .5 130,4 
126.0 126.7 


127.1 132.6 134.7 132.7 

126.1 131.1 133.4 131.5 
124. 3 1 29.2 132.2 1 25.8 

123.7 125,1 131.5 130.6 
122.5 128. J 130.5 129.0 
15C.2 126.2 120.4 127.1 

J 15.6 L2S.4 12 7. 2 125.9 

118.9 124.9 127.2 125.9 

117.4 123.4 125.4 124.6 

116.5 122.5 123.9 122.7 

116.3 122.6 123.9 122.1 

116.9 121.8 L22.3 121.7 

116.5 t2 1.7 122. 7 122. 7 

114.2 120.7 121. 4 121.2 

114.4 121.4 121.2 121,4 

128.1 142.2 144.1 142.9 


130.6 128.2 125 .9 123-2 

125.4 127.4 125.3 122 .4 

127.9 126.4 123 .9 12 1,7 

128.2 127.1 124.4 121.7 

127.0 125. V 122 .9 120.4 

124.9 123.7 121.2 118.6 

124.1 123.4 121.2 117.9 
124.1 122.9 123.4 117.6 

122.6 121.4 11B.3 116.4 

121.0 122.2 118,5 114.7 

120.4 121.3 lH .1 114.5 

1 15. 7 120.9 117.2 114.2 

UU.2 121.4 117.0 114.5 

119.4 119.9 116,6 112.9 

118.9 U9. 9 116,2 113.4 

141.8 141.0 139.9 136.7 


12L.6 120.4 120.6 122.5 

120.3 118.9 119.3 122.2 

119.4 117.5 118.0 120.9 

119. 6 117.4 118.1 120*3 
1 18, 2 116.6 117.2 120.3 
116.7 115.4 116.2 U?. 7 

115.9 115. 1 115.9 119.0 

115.6 113.7 114.4 117.5 

114.6 111.9 113.6 114.7 

113.2 112,4 113.2 114.7 
114.0 111. 4 111.8 112.6 

112.7 110.5 111.0 111.6 

113.2 110.9 110.7 1 11.3 

111.7 110.4 109.2 109.2 

112.4 111.6 ICS. 9 109.2 

135.9 135.3 135.4 126.1 


124.8 126.8 126.9 127.8 

125.1 126.8 128.1 128.3 
123.7 125.7 126.2 126.7 

123.6 125.4 126.9 126,6 
123. C 124.4 126.4 126.0 

121.2 123.1 124.7 124.3 

119.7 121.9 123.2 123.2 
U8.9 120.7 122.9 122.7 

117.4 117.7 121.6 121,4 

114.6 117.7 118.7 118.7 

114.4 116.1 118,4 110.8 

112.7 114.7 117.3 116.9 

112.6 114.2 117.7 117.7 
110. C 112,7 115.2 115.0 

110.4 113.3 113.9 U4.4 

137.2 1 3 E . 5 139.1 139.3 


SIMPLE 

SOURCE 

ISPU 


123.5 

121.7 

121.3 

126.0 

129.1 

128.9 

125.6 
124. i 

123.9 

123.9 

131.2 
12 7.6 

127.9 
12 7. 1 

125.6 

125.8 

124.6 

122.8 

121. 9 

121.5 

119.9 

110 . 8 

118.4 

117.5 

117. a 

116.5 
1 16. 5 

139.3 


POkER 
UfVEL 
l PWL) 


141.2 

139.4 
139.0 

143.7 

146.8 

146.6 

143.3 

141. 8 

141.6 

141.6 

148.9 

145.3 

145.6 
144.0 

143.3 

143.5 

142.3 

140.5 

139.6 

139.2 

137.6 

136.5 
136. 1 

135.2 

135.5 

134.2 
134.2 


157.1 



TABLE XX. - Continued. FAR-HELD NOISE OF 1. 2 PRESSURE RATIO. QF-9 CONFIGURATION! WITH REVERSE NOZZLE 
AND REVERSE ROTOR SETTING ANGLE, WITHOUT BLAST DEFLECTOR 


[SPL referenced to 2xl0' 5 Pa; PWI referenced to 0. 1 pW.] 

(b) Concluded. 93 Percent speed; fan physical speed, 2027 rpm; fundamental blade passage frequency, 506 hertz 
(b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


FREQUENCY 

10 

20 

3 J 

40 

50 

60 

70 

ANGLE 

80 

, DEG 
90 

100. 
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120 

13C 

140 
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160 




1 / 3- HC T A V £ BAND SOUND PRESSURE LEVELS 
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CN 30 

.5 METER RADIUS 



50 

63 

aj 

56 .5 
56. L 
56.5 

,93.4 

93.4 

55.9 

94. 0 
9 J. 9 
95.5 

54.4 
93.1 

94.4 

54.7 

93.8 
93. 1 

94.4 
93 . 3 
93.3 

95 .9 
93.3 
92.1 

93.0 
91.3 

90.1 

93.4 

91.6 
89. 1 

92.9 

89.8 

88.8 

52.4 

90.1 

89.3 

53.8 
90.4 

87.9 

53.7 

50.6 

87.6 

92.7 

90.6 

gfi.8 

91.0 

89.9 

86.8 

92.5 
9L.3 

88.5 

100 

12a 

lf>0 

57.4 

<6.0 

64.1 

53.9 

100.8 

58.6 

59.7 
L02. 1 
101.2 

58.1 

101.5 

L0L.2 

57.6 
10C.3 
l Jo. 6 

96.9 
10 J . 0 
100.6 

96.6 

99.6 
100.1 

95.4 

99.1 

90 .1 

95.7 
98. 5 
97. 7 

95.7 

90.1 

97.9 

94.6 

98.8 

58.2 

94.6 

97.2 

58.8 

56.1 

58.3 

57.5 

55.1 

55.8 

56.4 

93. 1 
98.0 
95.2 

92.4 

98.3 

99.3 

20 J 
2 60 
316 

5^.7 
5 1.6 
51. L 

96.9 
57. L 

56.6 

57.9 

97.3 

93.3 

97.6 
97.6 
5 8.8 

5 7. 6 
96.5 
57.1 

9 7.2 

95.3 

95.4 

96.2 

94.3 
93.1 

94.9 

92.3 

91.3 

95. 1 
91.5 

90. a 

93.9 
91.3 

89.9 

54.1 

92.3 

90.6 

54.5 

92.9 

91.0 

55.2 
53.6 

92.3 

55.2 

94.5 

54.1 

96.1 
94.3 

94.1 

97.0 

94.7 

54.5 

400 
50 J 
6.30 

6 l .6 

55.2 

65*7 

57.2 

104.2 

lul.4 

98. 7 
105.9 
Ij4. 4 

98.2 

104.4 

103.2 

5b. 6 
105.7 
101.0 • 

95.6 

105.2 

99.2 

92 .6 
101 . 4 
95.2 

90.9 

97.7 

93.0 

90.7 

96.0 

91.5 

90.9 

95.5 

90.7 

50.9 
94.0 

90.9 

50.8 

55.6 

92.1 

51.5 

56.4 

54.4 

93.4 

55.4 
96.0 

93. 7 
tOO.7 
96.2 

94.6 
100. 6 
96.9 

flL ;j 
LuOJ 
12 5) 

<7.3 

66.3 

66 .4 

LC2.8 
101.3 
95. 3 

104.5 
103. 6 
Lu>.3 

IC2.5 
102. L 
55. « 

L L i. 8 
95. 6 
9 8. 0 

98.4 
97.6 

96.5 

96.1 

95.5 

94.0 

93.4 
92.6 
91. 8 

91.8 

90.5 

89.5 

90.6 
89.1 

87.6 

50.8 
09.5 
88. 1 

92.7 

92.4 

91.0 

55. C 
55.3 
53.fi 

57.0 
57. U 
55.8 

57. 1 
98.3 
96. 3 

9 8. C 
9 8.5 
96.8 

1600 

2000 

2^00 

c 2 # p 
52.5 
5^;. 1 

55.2 
98. J 
96.1 

L02.0 
100. 5 
93. 3 

LOG. 7 

99.0 

97.0 

96.3 

97.0 

94.0 

97,2 

95 , V 
93.6 

94.5 

92.9 

91.1 

91 .8 
90 .4 
B6 .5 

89.7 
88. 2 
86.6 

87.5 

86.6 
85.3 

88.2 

87.2 

86.1 

90.4 

90.3 

89.6 

53.7 
93. C 

91. 1 

55.5 

54.4 

93.0 

57.0 

96.4 

54;6 

96. 7 
96.0 
94.2 

3150 
40 0J 
5000 

fi 9 . 3 
t il .4 
66.6 

55. 1 
94.4 
92.6 

56.5 
96. 7 
94. 6 

55.6 

95.4 

93.0 

93.3 

93.6 

91.8 

93.1 

92.4 

9d.6 

90.9 
87 .9 
H7 .5 

87.6 
87.1 
8 5.6 

85.6 
85. 1 
83. 8 

84.8 

83.2 

81.1 

85.6 

83.9 

02.8 

08.7 

87.0 

63.5 

85.4 

88*4 

86.6 

5 1.6 
9C.2 
86.9 

52.9 

92.4 

50.8 

92.9 

92.2 

90.6 

fi JOu 
sooj 
10000 

65.2 
84.4 
82 .0 

91.2 
90,7 
RB .9 

52.6 
92.0 
89. 9 

51.5 

90.2 

03. e 

05.8 
80.5 
66. 8 

90.9 

89.9 
68.0 

87.2 

05 .2 

84.3 

8 3.5 
82.6 
01 .3 

01.9 
82. 1 
79.8 

81.1 

79.5 

77.6 

81.9 

79.9 
78.1 

83.4 

00.7 

78.7 

63.6 

82.5 

75.fi 

86 .4 
84.2 
81.8 

87.5 

86.5 
84.4 

87.5 
86.9 
04, 0 

12500 
16JQ0 
2000 J 

6 L.2 
7ft. 0 
15.5 

El .4 
64,5 
82.4 

83.4 
65.2 
a*. 3 

88.4 
85.0 
82. 5 

85.9 
83.2 
ft G • 0 

87.1 
83. 7 
81.0 

82 .7 
80 .4 
77 .3 

80.2 

76.7 

74.4 

78,9 

75.5 

73.4 

76.6 
74.2 

72.6 

76.4 
73.0 
70. C 

77.0 

73.0 
70.3 

78.5 

73.8 

71.4 

75.9 
76.5 
7 4,. 3 

$3.4 

79.1 

75.0 

83.4 
79.6 

75.5 

OVER ALL 

1 C 8 • 2 

1 12 .2 

114. 2 

l LJ.C 

L 11. 9 

111.0 

109 .0 

106.9 

106. 1 

105.5 

105.6 

IC6.2 

107.3 

108.6 

109.2 

109.4 

CIST ANC- £ 






SIDELINE 

PERCFIVEO NCISE LEVELS 






152 .4_M 
304.8 M 

EL. 5 
12.0 

54.7 

66.1 

10 1. U 
92 ,H 

1 02. 7 
94. 6 

103. 6 
96.0 

L t>4 • 0 
96 . 6 

U2.L 
94 .7 

99.8 

92.5 

98.6 

91.2 

97.5 

90.2 

57.0 

09.5 

98.2 

50.1 

Sfi.5 

50.4 

58.0 
8 5.9 

96.3 

87.8 

91.6 

83.0 
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TABLE XX. ’ Continued FAR FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH REVERSE NOZZLE 
AND REVERSE ROTOR SETTING ANGLE, WITHOUT BLAST DEFLECTOR 
[SPL referenced to 2X10' 5 Pa; PWL referenced to 0. 1 pW j 
(c) 100 Percent speed; fan physical speed*, 2179 rpm; fundamental blade passage frequency, 544 hertz 


FREQUENCY 


50 
63 
8 J 

1 Ou 
125 
160 

20j 
25 j 
3 15 

400 

500 

630 

80 J 
1000 
12 50 

1600 

200u 

2503 

3150 

4<ju0 

5000 

6300 

8000 

10000 

125 Ju 

160 OxJ 
200 Ju 

PVtR ALL 


(c-1) Data referred to source and normalized to 1 meter 

A A G L £ | OtG 


1C 


20 


'*3 50 60 70 90 90 100 IK 

1/3-OCTAVE 'BAKU SOUND PRESSUPc LEVcLS < S PL > CN 


12C 130 KO 

W0 MfcTfcR RADIUS 


150 


160 


126.7 124.2 126. C 126 
125.5 124.0 125.6 L25 
126.9 127.9 127.4 126 


4 126.0 126.7 1 25 .0 125.2 

5 125.1 124.9 123 .8 123.1 
7 125.7 124.5 123.4 121.7 


125.5 123.4 124.0 123.9 

122.5 121*5 121.0 121.1 
120.9 120.4 120.2 115.1 


123.5 123.4 122.9 122.5 
120.1 120.3 120.6 121.7 
119.4 115.7 115.7 11S.8 


127*7 125.4 130.5 130.4 125.0 

127.2 132.1 133.4 132*6 132.1 

124.2 129.7 133*3 133.0 L32.7 

J26.2 12e.8 130*0 125.5 125*2 

122.2 129.6 129.6 129.9 128.9 

12W4 127.6 13 j • 2 13C.2 128*6 


128.7 12H.2 127.0 126.2 125 .5 125.5 

131.7 131*1 130.2 129.7 128.7 129.1 
132.2 131.0 129.7 129.8 129.2 12S.8 

129.7 128.2 127.3 126.3 126.0 126.0 
127.4 125.7 124.7 124.1 123.6 123.7 
127.4 125.1 123.9 123,2 122-4 122.6 


125. C 126.5 127. C 123.9 122.6 

128.5 128. 7 13 W 1 130.6 129.4 

13C.4 125.5 129.7 130.7 130.1 

126.1 157.2 126.8 127.5 128.6 

124.5 125.4 126.7 126.4 126.6 

123.2 124.2 125*6 125.7 125.9 


123.0 128. J 130K UG.C 
127.9 134.6 136.2 135.4 
127*6 133.6 135.9 135.8 


127.9 126.4 123 .5 122.9 
133.6 132.7 129.7 128.1 

132.9 131.1 128.1 126.3 


122. 5 122. U 122*0 122. 2 

125.2 124*2 124.1 125.3 

124.3 122.9 122.8 123.4 


123. C 124.5 124.9 125.4 

129.4 134.7 136.1 132.6 

126.4 130.4 131.1 129.7 


129.0 134.3 136. 7 135. C 
127,7 133.0 135.2 133.4 
126.6 131.6 134. L 132.4 

125. 5 131.0 133. 7 132.3 

124.5 1 30.0 132.6 131. L 

122.6 128.4 130.4 129.1 

12 1.9 127.4 129.4 128.1 

121.6 127*6 129.3 127.6 

119.9 1 25*6 127,8 126*4 


132. 7 131.2. 128.3 126.0 

131.0 129.5 127.4 125.2 

130.1 128.9 126. 6 124.1 

13C.2 129.3 126 .5 124.3 
125. U 127.3 125.1 12 2.8 

127.1 125.9 123.9 121.3 

126.4 125.9 123.8 121.1 
126,0 125.6 122 .8 120.8 
125.3 123.6 120.8 119.1 


123.7 122.2 122.C 123.6 
122.5 120.9 122.0 124.3 

121.4 119*6 120.4 122.8 

121.5 119.3 120.2 121.8 
120*6 110.8 119.6 121*7 
119.4 117.6 118*9 120.7 

118.8 117.6 118.3 120.7 

113.8 116.1 117.0 119.2 
117. 1 U4.9 1 15.9 1 16.5 


12W2 127.8 128.2 128.9 
126.7 128.4 125.4 130.6 
125.6 127*2 128.1 128.6 

125.2 127.3 128*3 128*4 

124.5 126.5 127.8 127.5 
122.9 12W1 126.4 126.2 

121.5 123.9 125.1 125.4 

121.3 122*8 124.6 124.6 
115.1 115.8 122.9 123.2 


118*6 124.4 125*7 124.2 122.9 124*1 121.3 117.4 

118,5 124.'+ 126*4 124.2 122.3 123.7 120*7 117*5 

117.7 123.4 124.9 123.1 121.6 123.6 119.6 117,1 

317*4 123.6 124.8 124.1 122*0 123.6 119.0 117.4 

115.8 122.5 123.3 122*4 121*8 122.1 119.3 115.8 

115.8 123.2 12 1. 5 122.5 121. 3 122.3 119.0 116.5 

129.1 142,9 145.5 144.9 143.2 142.4 140.4 138.9 


115.9 115.4 115.7 116.7 116.7 IIS. 7 120.1 120.7 

116.7 114.5 114*7 114.9 116.7 118.5 120.2 120.7 

115.4 113.2 113.1 113.5 114. 9 117.0 118.9 118.8 

116.4 113.6 113.4 113.7 114.5 116.4 115.3 115.8 

114*4 113*0 111.6 111.0 112.8 115.3 117.1 117.9 

115.5 114.0 111.7 111.9 112.8 115.7 115.8 116.9 

137*7 136.7 137.0 137*5 138.5 141.0 141*8 141.1 


SIMPLE 

SOURCE 

(SPL) 


125.0 
123. 1 
123*2 

127.5 

130.6 

130.8 

12 7.8 

126.5 
126. C 

12 5.4 

131.7 
130.2 

129* 5 

128.9 
127*8 

127* 7 

126.6 

124.5 

124*2 

123.7 

122. 1 

120.6 
120.6 

119.6 

119*9 

118.6 
118*7 

141.1 


POWER 

LEVEL 

(PWL) 


142.7 
140*8 
140.9 

145.2 
14B.3 

148.5 

145.5 

144.2 

143.7 

143.1 

149.4 
147*9 

147.6 

146.6 

145.5 

145.4 

144.3 

142.6 

141.9 
141* 4 
139*8 

138.5 

138.3 

137.3 

137.6 
136*3 
136*4 


158*8 



153 


TABLE XX. - Concluded. FAR- FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION IWITH REVERSE NOZZLE 
AND REVERSE ROTOR SETTING ANGLE, WITHOUT BLAST DEFLECTOR 


[SPL referenced to 2x10“ 5 Pa; PWL referenced to 0. 1 pW.] 

(c) Concluded. 100 Percent speed; fan physical speed, 2179 rpm; fundamental blade passage frequency, 544 hertz 


(c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity 


Ff fcCUENCY 

10 

20 

3 C 

40 

50 

60 

70 

ANGLE, OcG 
00 90 

100 

110 

120 

13C 

140 

150 

160 

50 

57 *C 

54.5 

1/3-GCTAVt BAND SOUND PRESSUFc 
86.3 56.7 56*3 57.0 96.3 95.5 

LEVELS 
95. B 

(SPL > 
93.7 

CN 3C .5 ME7ER RADILS 
94.3 94.2 53.8 93.7 

53.2 

53.2 

63 

S5 *8 

94.3 

95. 5 

95. 8 

95.4 

95.1 

94.1 

93*4 

92.8 

91.8 

91.3 

9W4 

50*4 

90.6 

90.9 

92. 0 

80 

57.2 

58.2 

57. 7 

57.0 

56. u 

94.8 

93.7 

92.0 

91.2 

90.7 

90.5 

69.4 

£5*7 

9C.0 

5C.C 

50.1 

100 

c f= .C 

55 .7 

101.2 

LOG. 7 

55.3 

-99.0 

98*5 

97.3 

96. 5 

95.8 

55.8 

55.3 

56.8 

57.3 

54.2 

92.5 

1 25 

57.5 

102 .4 

103.7 

L02.9 

1C2.4 

1 J2.0 

101 .4 

100.5 

100.0 

99.0 

99.4 

9 8.0 

59.0 

101.4 

100.9 

99. 7 

160 

54*5 

IOC .0 

1C3.6 

103.3 

1C3.0 

102.5 

101.3 

100 .0 

100. 1 

99.5 

100.1 

IOC. 7 

55.6 

1 C C . 0 

1C 1 . 0 

100.4 

200 

56*5 

99.1 

100. 3 

95. fl 

98.5 

100.0 

98.5 

97.6 

96.6 

96.3 

96.2 

56*4 

57.5 

57.1 

57*8 

98.5 

2 50 

92.5 

99*9 

99. 9 

100*2 

99.2 

97.7 

95.0 

95.0 

94.4 

93.9 

94.0 

54*8 

95.7 

97.0 

96.7 

96. 9 

315 

52.7 

97.9 

LOO. 5 

100*5 

88.9 

97.7 

95.4 

94*2 

93,5 

92.7 

92*9 

53.5 

54.5 

55*9 

96.0 

96.2 

400 

53.2 

58*2 

lCu • 2 

IOC. 2 

98.1 

96*6 

93.7 

93 .1 

92*7 

92.2 

52.2 

52.5 

53.2 

54.7 

55.1 

55.6 

500 

58*1 

104.8 

106. 4 

l 05.6 

l 03. 8 

102.9 

99.9 

98.3 

95.4 

94.4 

94*3 

55.5 

59.6 

1C4.9 

106. 3 

102. 0 

630 

57*8 

103*8 

106* 1 

106* 0 

103*1 

101.3 

98 .3 

96.5 

94*5 

93.1 

53.0 

53.6 

56.6 

1 0 C . 6 

1C1 • 3 

99.9 

ttuO 

55.2 

104,5 

L06.5 

1 C5 * 2 

102.9 

101.4 

90*5 

96 .2 

93*9 

92.4 

92.2 

53.8 

56.4 

98.0 

98.4 

99.1 

t00u 

57.5 

103.2 

105.4 

103.6 

101.2 

99.7 

97.6 

95.4 

92. 7 

91. t 

92.2 

94.5 

56*9 

58.6 

59.6 

100.8 

12 50 

56.7 

101*7 

104.2 

102*5 

1GC.2 

99.0 

96.7 

94.2 

91*5 

99.7 

90.5 

92.9 

55.7 

97.3 

98.2 

98.7 

16 JO 

55.6 

101*1 

103* P 

102.4 

1 JC.3 

99.4 

96.6 

94*4 

91.6 

89.4 

50*3 

51.9 

55.2 

97.4 

90.4 

58.5 

2000 

54.5 

1UC.0 

102*6 

101. 1 

'99.0 

97.8 

95 .1 

92.8 

90. 6 

38.8 

89.6 

91.7 

54*5 

56.5 

97.8 

97. 5 

2500 

52.5 

96.3 

100* 3 

98. C 

97.0 

95.3 

93.8 

91.2 

89.3 

87.5 

68*8 

5C.6 

52*8 

55.0 

96.3 

96. 1 

3150 

5 1.6 

57. 1 

99.1 

57.8 

96, 1 

95.6 

93.5 

90.6 

88. 5 

87.3 

68. C 

50.4 

51.6 

53.6 

54.8 

55*1 

$4.1 

4000 

51.1 

97*1 

98.8 

97.1 

95.5 

95.1 

92.3 

90 .3 

88.3 

05.6 

86.5 

66.7 

90.6 

92.3 

94. 1 

5000 

89*1 

54*8 

97 * C 

85.6 

94.5 

.92.8 

90. u 

88.3 

86. 3 

B4.1 

85.1 

et.i 

68.2 

85.0 

52.1 

92.4 

63 00 

67.3 

93.1 

84.4 

93. C 

81.7 

92.3 

90.0 

86.1 

34-6 

84. L 

84.4 

£5.4 

85.5 

86.4 

00.9 

89*5 

flOO J 

66*6 

92.5 

94.5 

92.3 

90-4 

91.3 

88 .8 

85.6 

84.8 

82*6 

62-0 

63.0 

84.8 

06.6 

88.3 

88*8 

1000 0 

t r ■ 

£4 *8 

90*5 

92.0 

90.2 

88. 7 

9J.7 

86*7 

84.2 

82.5 

80*3 

60.2 

60*6 

82. C 

84. 1 

66.0 

85.5 

1250o. 

6^.1 

85 .3 

5C.5 

89.8 

87.7 

69.3 

35.5 

83*1 

82.1 

79.3 

79.1 

75.4 

8C*6 

62.1 

85. C 

85.5 

i 60 do 

78 ,t» 

SC. 3 

87. 1 

86.2 

85.6 

85.9 

83. 1 

79*6 

78.2 

76.8 

75.4 

75*6 

76*6 

79.1 

81.0 

81* 7 

200 ijy.. 

76 .9 

84.2 

84.6 

83.6 

02.4 

83.4 

80.1 

77.5 

76. 5 

7 5.0 

72.8 

73.0 

73.9 

76.7 

76.9 

78* 0 

' ^ 

PV^F 4L l 

1C5.2 

1 13.9 

115.9 

115. C 

113. 3 

112.5 

110.5 

109.0 

107.9 

106. 9 

1C7.2 

1C7.7 

1C5.C 

111*2 

111.9 

111.2 

01 STANCE 






SI Dt LI NE 

PfcP Cc I V 50 NOISE LEVELS 







152.4 M 
304. £ 


e 2 * 2 9 6*2 IC2.5 IC4.7 

72,4 87*5 94*3 96.5 


104.8 lu5 • 2 103 #8 102.2 
96*8 97*4 95*9 94*5 


100.6 99.0 99*1 99*6 

92.9 91.4 91*3 91*6 


ICO • 2 ICC. 9 99*2 93*6 

92.2 S3. 2 9|*2 05.0 




(a) Rotor. 


(b) Stator. 


Figure 1. - QF-9 blading assembly. 





Flow 




Stator 


Figure 2. - Blade positions for QF-9 cross-section at tip location. 
Viewed inward toward hub. 
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r Nozzle 



Bel I mouth inlet 


^-Support pylon 


^ Drive shaft 


Figure 3. - Cutaway sketch of QF-9 fan installation. 
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(a) Takeoff configuration. 


(b) Reverse thrust configuration. 


Figure 4. - Test site showing QF-9 in place. 


Microphones 




Figure 6. - Cross section of QF-9 stage without suppressive liners showing axial location of instrumentation. 
(AN di mensions are in cm (in, ). ) 
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lb) Total temperature and pressure rake used at stator discharge station. 




(c) Total and static pressure rake used at nozzle discharge station. 
Figure 7. - Concluded. 
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Stage total pressure ratio 



Figure 8. - Acoustic data system block diagram. 



Figure 9. - Stage total pressure ratio as function of percent of corrected fan design speed. 
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Corrected inlet mass flow, Ib/sec 
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Figure 10. - Corrected inlet mass flow as function of percent of corrected fan design speed. 


Corrected thrust, lb 






Power level, dB (ref. a 1 pW) 


Percent 

Blade passage 

Overall power 

Percent 

Blade passage 

Overall power 

speed 

frequency, 

level,’ 

speed 

frequency, 

level. 


Hz 

dB 


Hz 

dB 

60 

332 

14a 2 

□ 100 

541 

i5a 5 

70 

388 

145, 0 

0 110 

595 

156,1 

86 

475 

149.5 

a 115 

622 

158c 1 

93 

515 

isa 8 

+ 120 

649 

159.6 
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40 60 100 200 400 600 1000 2000 4000 6000 10 000 20 000 40 60 100 200 400 600 1000 2000 4000 6000 10 000 20 

Frequency, Hz 

Figure 12. - Power spectra for QF-9. Takeoff rotor blade setting angle, takeoff nozzle area. 





Overall sound pressure level, dB (ref. 2xl0" 5 Pa) 



Percent 

Blade passage 


Percent 

Blade passage 


speed 

frequency. 


speed 

frequency. 



Hz 



Hz 

□ 

60 

332 
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100 
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86 
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A 
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93 
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Figure 13. - Overall sound pressure level as function of angle on 30.5-meter (100-ft) radius Takeoff 
rotor blade setting angle, takeoff nozzle. 




Perceived noise level, PNdB 
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Figure 15. - Continued. 
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Frequency, Hz 

(n) Angle from inlet, 140°. (p) Angle from inlet, 160°, 

Figure 15. - Concluded. 



40 60 100 200 400 600 1000 2000 4000 6000 10 000 20 000 40 60 100 200 400 600 1000 2000 4000 6000 10 000 20 000 

Frequency, Hz 

lb) Angle from inlet, 20°. (d) Angle from inlet, 40°. 

Figure 16 . - One-third-octave-band spectra on 30.5-meter radius at several speeds and for various angles from the inlet. Takeoff rotor blade setting a nqle and 
takeoff nozzle area. 3 






Sound pressure level, dB (ref. 2xlCf 5 Pa) 






40 60 100 


200 


400 600 1000 2000 

(jl Angle from inlet, 100°. 


4000 6000 10 000 20 000 40 60 
Frequency, Hz 


100 


200 


— < H 1— I 1 —I 1 1— I -I, 

400 600 1000 2000 4000 6000 10 000 20 000 


(0 Angle from inlet, 120°. 


Figure 16. - Continued. 
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Perceived noise, PNdB 






Perceived noise level. 0veraM sound P ress , ure 

PNdfi level, dB {ref. 2x10"* Pa) 


Percent Blade passage 
speed frequency, 
Hz 

a 86 467 

o 93 506 



Angle from drive motor building relative to forward direction, deg 

Figure 19. - Overall sound pressure level as function of angle on 3a 5-meter (100 ft) 
radius; reverse thrust rotor blade setting angle. 
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Figure 20. - Perceived noise on 30 5-meter (100ft) radius; reverse thrust rotor blade 
setting angle. 




Sound pressure level, dB (ref. 2xlCf 5 Pa) 


Percent Blade passage 


speed 

frequency, 


Hz 

86 

467 

93 

506 

100 

544 


l in 



Frequency, Hz 

(b) Angle from drive molor building relative to forward direction. 20°. <d> Angle from drive motor building relative to forward direction, 40°. 


Figure 21. - One-third-octave band spectra on 30. 5-meter <100 ft) radius; reverse thrust rotor blade setting angle. 
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(e) Angle from drive motor building relative to forward direction, 50°. 


tg) Angle from drive motor building relative to forward direction, 70^ 


>0 100 200 400 600 1000 2000 4000 6000 10 000 20 000 40 60 100 200 400 600 1000 2000 4000 6000 10 000 20 000 

Frequency, Hz 

<f> Angle from drive motor building relative to forward direction, 60°. th) Angle from drive motor building relative to forward direction, 80°. 

Figure 21. - Continued. 
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Figure 21. Concluded. 
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Figure 22. - Perceived noise on 152. 5-meter 1500-ft) sideline; reverse thrust rotor blade 
setting angle. 
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